














KNOW WHAT YOU GET ~~ POCKET-GUIDE 


TO GAS ATMOSPHERES 


FOR ALL REQUIREMENTS 


APPLICATION 


carburizing, dry cyanid 

ing, brazing, sintering 

bright annealing, clean 
hardening, carbon resto 
ration (skin recovery 


25 bright annealing and 
0 sintering opper 
35,000 


250 bright annealing, brazing 
to (low and medium carbon 
35,000 steel 


2500 bright annealing pper 
t carbon steel lean 
20,000 hardening (medium 
arbon steel 


5000 extra bright annealing 
rs copper, low carbon 
20,000 ste lean annealing 
stainless steel 


100 rapid de-oxidation of 

tc surface metal, brazing, 
4000 sintering (low carbon 
steel), bright annealing 
stainless 


1000 rapid de-oxidation of sur 
to face metal (low carbon 
15,000 steel), bright annealing 
stainless 





This condensed table of Surface Combus 
tion prepared atmospheres (designations 
are trademarked) shows at a glance how 
broad a range of heat treat requirements 
they meet. Specified gas compositions are 
Ihere’s a fourth dimension in every atmosphere generator, accurately and economically maintained, 
over the entire range of capacities. Your 


which makes a significant difference in Heat Treat productivity 
nearby Surface representative can draw 


and equipment earning power. It’, * number of previous 
— t carning power. It, the number of previc from an unequalled fund of industry-wide 


successful applications which, in the case of Surface generators, experience, and recommend equipment 


runs literally into thousands. Indeed, they go back to 1929, the best suited to your job. Bulletin SC-155 


presents & solid pages of valuable data 
year of the first use of a neutral atmosphere for controlling oxi- 

dation of non-ferrous metal. If you want the best guarantee that 
specifications will be met or exceeded, specify ‘Surface.’ The 
latest and most authoritative data on gas atmospheres are pre- 


sented in our bulletin SC-155. We'll be glad to send you a copy. 


Specify SURFACE COMBUSTION 
ATMOSPHERE GENERATORS 


SURFACE COMBUSTION CORPORATION @e TOLEDGO 1, 
ALSO MAKERS OF 


AGthabar HUMIDITY CONDITIONING janitrol AUTOMATIC SPACE HEATING 
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Can help cut heat-treat costs 


Here are a few of the many high heat-resistant 
Thermalloy castings that can help you cut heat- 
treat costs. Whether it’s a standard tray, basket, 
pot or radiant tubes ... or a specially-designed 
unit or furnace part... investigate Thermalloy’s 
heat and abrasion-resistant properties. 


The: malloy is a group of tough, heat-resistant 
alloys specifically developed to take heavy loads 
and rough usage. . . to resist corrosive gases, 
excessive heat (up to 2100°F.) and abrasion. 

At Electro-Alloys, a competent engineering 
and metallurgical staff will be glad to help you 
utilize Thermalloy castings to best advantage 
in your plant. Call your nearest Electro-Alloys 
Office or write Eiectro-Alloys Division, 5002 
Taylor Street, Elyria, Ohio, for complete irfor- 
mation available in Thermalloy Bulletin T-225. 


*Reg. U. S. Pat. Off. 


~ ELECTRO-ALLOYS. DIVISION 


ELYRIA, Ot 10 
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Ae / wae saying... 


—_ 


ERE ARE A FEW THINGS ASMers are talking about: 
They are happy that Assistant Secretary Ray Bayless 

is recovering rapidly from a major operation to relieve 
him from a ten-year-old case of tic douloureux @ they are 
talking about the January ‘54 international issue of 
Metal Progress, a great credit to the Society and to 
Editor Thum and his staff @ the energy of Taylor Lyman, 
publisher of Metal Progress, who is now, with Carl 
Gerlach, supervising some 30 committees preparing 
material for Metals Handbook supplement No. 1, to be 
ready soon after the middle of the year @ the Big Metal 
Show, Chicago, Nov. 1 through 5, again to put out the 
SRO sign for exhibits 

And ASMers are talking about the terrific interest the 
chapters are demonstrating in educational activities 
(registrations as high as 525 with attendance as high 
as 93%) @ the AS.M. Science Achievement Awards and 
the swell job they are doing in interesting junior and 
senior high school pupils in science and engineering ¢ 
the completeness of Woldman’s statistics covering 20,000 
alloys contained in the new @ book “Engineering Alloys”, 
just off the press @ the response of more than 10,000 Solventol research has 
—— = ——— — of oo to recently developed oa 

pages chock full of valuable engineering information . . 

~ the great interest in the invitation from the European new Series of Di-Phase 
metallurgical societies for joint technical meetings, plant Metal Cleaners which 
inspections and conferences in June 1955, in London, give more protection in 
Duesseldorf and Paris @ the series of lectures and labo- both dip and spray 
ratory operations on Metals Technology for 20 selected cleaning operations 
vocational teachers in the Southern California district ng P ‘ 
conducted for the vocational department of the State These improved clean- 
of California under the direction of the AS.M. Com- ing materials now have 
mittee on Vocational Education (with Boston's energetic a new high flash point 
Bill Collins as chairman) and supervised by the two minimum of 210°F 
capable California members of the committee, Howard ee re 
Farmer and Fred Robbins. plus, making possible 

And they are talking about: President Jim Austin’s the following important 
excellent chapter lecture and pictures on “Magnification advantages: 
in Time” @ the tremendous advance of industry in the 
South where the new Jacksonville Chapter has, since its : 
organization in September, run up a total membership Much safer operation. 
of 111 @ how San Diego has tripled its membership in Less solvent loss. 
the last two years @ and the A.'S.M. baby, Savannah River . 
Chapter, centered in Aiken, S.C., and Augusta, Ga., will Greater savings. 
receive its charter on April 8 @ when will the A.M. have 
chapters in Miami, Honolulu, Mexico City and Palm 





Improved cleaning 
Springs? (The answer: it can't come too soon to suit me) efficiency. 


@ the coming appearance of the A.S.M. Secretary at the 
convention banquet of the National Science Teachers : 
Association in Chicago to present awards to the winning rust protection. 
science teachers @ Inland Empire Chapter's sponsorship 
of a Science Fair and project contest for junior and 
senior high school students @ Utah Chapter's leadership 
with industry in establishing engineering scholarships @ Ss @] LV E | T @] L 
Chicago’s turn-’em-away SRO educational course with 
Allis Chalmer’s able Muir Frey delivering the lectures 

Also some members are talking about: the possibility DirPHAS 
of the larger chapters breaking up their membership into ee ANING 
smaller community units @ the diversification of interest METAL ¢ LEAN” 
of the membership and the difficulty of having any six 
technical meetings in one season offer sufficient coverage 
@ the Secretary's presenting a paper before the American SEND TODAY for technical speci- 
Convention Institute in January, and in spite of this, fications ond descriptive literature 
being elected to the board of trustees of the Institute : 
in charge of the Division of Association Secretaries and on the NEW Solventol Di-Phose 
Exposition Managers. Liquid Series of Metal Cleaning 

Finally, they are talking about how the Secretary drove Compounds. 
to St. Augustine, Fla., and for 60 cents secured a glass 
of water from the Fountain of Youth, and, believe it 
or not, the next day he received a summons from his 
draft board! 

I hope to be seeing you soon 

Cordially yours, 


Improved temporary 


SOLVENTOL “HEMICAL PRODUCTS INC. 
DETROIT 3, MICH PH. TOWNSEND 6.8466 
NAME 

POSITION 


ADDRESS 
W. H. Etrsenman, Secretary 
AMERICAN SOCIETY FOR METALS 





c----- eee 
be ee ema ema and 
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Look at these features of the Model 604P5 Thermometer Controller 


GOOD READABILITY: 
indicates temperature on 4%” scale. 
QUICK CONTROL CHECK: 


readily visible red control pointer and 
black indicating pointer. 


COWTROL AIR CHECK: 


front-mounted gauge indicates air pressure 
to control valve. 


VARIETY OF CONTROL: 
direct or reverse acting pneumatic control 
—either on-off or proportional action. 





SELECTION OF RANGES: 
23 different temperature ranges, up to 
1000°F., in Fahrenheit and Centigrade 
calibrations, for vapor and mercury bulb 
systems. 

COMPACT DESIGN: 
die cast aluminum case 11” x 11", 4” deep; 
gasketed black plastic cover; practically 
splashproof. Interchangeable flush or sur- 
face mounting on panels of any thickness. 


SIMPLE SETTING: 
external knob for adjusting control point. 











low-cost 


temperature controller 


f : from Honeywell 


M’* processes which now use manual control 
can utilize the advantages of automatic 
operation at unusually low cost—by employing 
the new Brown Pneumatic Thermometer Con- 
troller. 


For the scores of ovens, vats, dryers and similar 
equipment which need only temperature indication 
and relatively simple control, this new instrument 
affords excellent control performance. It’s fast, 
accurate . . . and simple in design. It takes so little 
space that it can fit readily into existing equip- 
ment or on panels. 


Instrument and thermal system are complete in 
one package. The set point is easily adjusted by 
means of an external knob. The selection of con- 
trol actions, ranges and types of thermometer 


bulbs covers literally hundreds of control applica- 
tions throughout industry. 


In spite of its low price, this controller is a preci- 
sion-built instrument which incorporates many of 
the long-lasting, high-quality components used in 
other Honeywell products. And it’s backed by 
Honeywell's nationwide service organization, stra- 
tegically located in more than 90 principal cities 
of the United States and Canada. 


Our local sales engineer will be glad to discuss how 
this new controller can be applied to your own 
temperature problems. Call him today . . . he is as 
near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4502 Wayne Ave., Philadel- 
phia 44, Pa. 


@ REFERENCE DATA: Write for your copy of new Bulletin 6401. 


Honeywell 


Tut on Couitiols. 





® A NEW PAGE IN THE HISTORY OF INDUSTRIAL MACHINERY SUPPLY 


Now...set up in your plant...ready to produce... 


PACKAGED” 





This newly announced service of the Lake Erie 


@ Piecemeal purchasing Engineering Corporation is not an experiment. It is 
something we are doing more and more for leading 
is eliminated. Single-source plants throughout industry. It is a natural outgrowth 
buying enables you to gel an of the ever increasing desire of our customers for 

our specialized services. As a result, we have the 
integrated installation ...in the resources...the staff...the experience...to offer you 
shortest possible time... . for the complete service described at the right. Call us. 
Then you will fully appreciate the advantages of a 


the most attractive investment. central responsible source. You will not be obli- 


gated...but you will be pleased. 





INDUSTRIES SERVED BY LAKE ERIE ARE TYPIFIED BY THESE CUSTOMERS 


Allegheny-Ludlum Steel Co. Eastman Kodak Company International Harvester Co. Rheem Mfg. Company 
American Car & Foundry Co. The Electric Auto-Lite Co Mullins Mfg. Corp. A. O. Smith Corp. 
Bethlehem Steel Company Ford Motor Company Norris-Thermador Corp. Tappan Stove Company 
Boeing Airplane Company Goodyear Tire & Rubber Co. Norton Company Thompson Products, Inc. 
Chrysler Corporation General Electric Company Oak Ridge Atomic Laboratory Westinghouse Electric Corp. 
The Dow Chemical Company —_ General Motors Corp. Pratt & Whitney Aircraft Weyezhaeuser Timber Co 
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HYDRAULIC PRESSES 

For all forming operations . forging inc luding shells...extrusion of all non- 
ferrous metals. .extrusion of steel, both hot and cold...molding of abra- 
sives, refractories metal powder plastics rubber and wood and other 


LAKE ERIE PRODUCTION EQUIPMENT production processes requiring the applic ation of pressure 
DIE CASTING MACHINES 


Die casting machines for aluminum. brass, zinc and magnesium. .including 


trimming presses die se parating pre c furnaces and tools 


99 


/NSTALLATIONS 


of Lake Erie production equipment including tooling 





2, 
o | ~THIS IS THE “PACKAGE” 
The complete service or any part of it is available 
as required 
y We discuss and explore your requirements with your 


4 management and engineers 


5 We submit a detailed proposal for your review and 
— consideration. 


2 We prepare an installation layout if one is needed. 


We design, manufacture, and supply the basic 
machinery, tools and dies, conveyors, loading mechanisms, 
furnaces, or any other related auxiliaries. 


— Our field force installs or supervises the installation of the 


complete equipment in your plant 


We place the equipment in operation and train your 
supervisory and production personnel 


~~ We assume responsibility for the satisfactory performance 
( of the equipment as an integrated plant. 





Write or Call Us for Complete Details 


LAKE ERIE ENGINEERING CORPORATION 
620 Woodward Avenue, Buffalo 17, N. Y 


District Offices in New York + Chicago + Detroit « Pittsburgh 
Representatives In All Foreign Countries 
HYDRAULIC PRESSES « DIE CASTING MACHINI 
LAKE PRIE@ ROLLING MILL AUXILIARY EQUIPMENT 
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-  RIEHLE 


Riehle’s 5 scale ranges 


5 SCALE RARIGES at the turn of a knob. 


4 





make test reading more accurate . . 


There’s no chance for mis-reading when you're using a Riehle 
Pendomatic Universal Testing Machine. 


On beginning a test, the operator sets Riehle’s selector knob to the 
logical scale range. Automatically the corresponding pound load 
figures appear on the indicator dial. Riehle’s 5-range system allows 
most exact interpolation by providing the fewest number of pounds 
per dial division. For example, when using range 5 on a 10,000 
pound Riehle Pendomatic Universal, each division represents only 
1 pound. This feature assures greater accuracy in reading. Also it 
lessens the chance for error if the operator happens to read the dial 
from a slight angle. 


This 5 scale range dial is a standard feature at no extra cost, on all 
Riehle Pendomatic Universal Testing Machines. 


Accurate to 1/,%, a Riehle Tester is mechanically simple, rugged 
and foolproof. 


Riehle Universal Testing Machines are built with hydraulic or screw 
power loading unit. Each type is available in capacities up through 
400,000 pounds. Use handy coupon to request catalogs. 


Low loading table and gripping head 
make it easy to place specimens in 
a Riehle Universe! Testing Machine. 
Its streamlined design enhances the : ‘ PTT TTTTTTTTrTrrrrys: «xX xXxixril.: 
appearance of modern testing lab- 9 | eRIEHLE TESTING MACHINES 
oreteries. v4 * Division of American Machine and Metals, Inc. 
© Dept. MP-354, East Moiine, Illincis 


*o Please send catalogs on Riehle Testers 
: eC) Send name of Riehle representative 
) ~ _ 
° 
ebsict Bs - 
: _— — ~— ig COMPANY 
© ADDRESS 
° 
ecity 
e — = 
@ NAME AND TITLE 


METAL PROGRESS; PAGE 8 





Cleaning Concentrate 
A new 
washing compound for quick, thor- 


noncorrosive, ferrous metal 


ough removal of quenching oils after 
heat treating has been announced by 
Ipsen Industries, Inc. The new prod- 
uct, Compound 103, is designed for ef 
fective removal of oil, grease, lubri 


cants, soils, lapping and drawing com- 
pounds. Suitable for both batch and 
spray-type washers, the degreasing 
agent will produce metallurgically 
clean work pieces within 3 to 10 min. 
in circulating-type equip- 
ment. Quickly penetrating oil and 
grease, surface action removes and 


washing 


floats away impurities, and leaves 
parts dry, bright and clean, without 
residue. The degreasing agent is a fine 
granular mixture of alkaline materials 
combining detergents and surfactants. 
Because it is concentrated, less than 
1 oz. of the washing compound per 
gallon of water provides an efficient 
degreasing solution for either batch or 
spray-type washers. Tank charging is 
simple and easy with only 18 lb. need- 
ed to charge a 250-gal. tank, as com- 
pared to 75 and 90 Ib. of ordinary 
nonconcentrated compounds. 

For further information circle No. 600 
on literature request card on p. 32-B. 


Beryllium Copper Strip 

A new close-tolerance grade of be- 
ryllium copper strip is being supplied 
by Penn Precision Products. Avail- 
able thicknesses run from 0.001 to 
0.025 in., with minimum tolerances 
from + 0.0001 to + 0.00025 in., de- 
pending on thickness. On widths from 
1/16 to 5 in., tolerances of + 0.001 and 


+ 0.002 are regularly held. Emphasis 
is placed on solution annealing and 
surface conditioning, since past expe 
rience has demonstrated the impor- 
tance of these operations in producing 
precision strip. 

For further information circle No. 601 
on literature request card on p. 32-B. 


Leaded Steel 
Super La-Led, a free-machining, 
openhearth, leaded steel bar, is now 
available from LaSalle Steel Co. This 
new bar contains about 0.25°) lead 
and nearly 0.50°% sulphur. Because it 
machines at speeds approaching that 
of brass, it has been used to replace 
brass on parts where corrosion is not 
a factor and where brass has been 
used because of its machinability. 
For further information circle No. 602 
on literature request card on p. 32-B. 


Conveyor Furnace 

This Hevi Duty conveyor furnace 
was designed for heating aluminum 
and brass billets prior to forging. It 
can also be used to temper, anneal, 
stress relieve, or do other heating op- 
erations requiring a maximum temper 
ature of 1650° F. Elements are of 
nickel-chromium wire wound through 
Three fans 


ceramic refractories. 


Surface Roughness 
Brush 


nounced a new mechanical tracing ac 


Electronics Co has an 


cessory for use with the Surfindicator, 


an instrument which measures surface 
roughness. The Brush motor drive 
provides mechanical movement of the 


speed heating by circulating the heated 
air. Trays are designed so small parts 
will pass through the furnace without 
falling off the conveyor. A variable 
speed drive mechanism adjusts the 
conveyor speed so that parts can re 
main in the furnace chamber from 13 
min. to 2 hr., 10 min. Tanks and trays 
are of heat resistant alloy. 


For further information circle No. 603 
on literature request card on p. 32-B. 


MARCH 1954; PAGE 9 





BARBER Wheelco 
anv) Recorder- Controllers 


control temperatures and costs 
on MORRISON electric ovens 


These portable electric ovens, built by Morrison Engineering Cor- 
poration, Cleveland, Ohio, are equipped with Wheelco Capacilogs 
for accurate indication, control and permanent record of stress- 
relieving operations. For low-cost operation with furnaces, ovens, 
kilns, and other heating equipment, the Capacilog eliminates trou- 
blesome service and maintenance problems. With plug-in assem- 
blies, simple and easy to adjust . . . with economical periodic service 
from Wheelco’s nationwide engineering staff... your instrument 
worries are over when you standardize on Wheelco Capacilogs. 


Read about Capacilog simplicity and accuracy in Bulletin C2-2. 


Modern design ... electronic principle! 


Electronically operated, Capacilogs give you fast, 
simple, precise control and permanent record 
of heating operations— assure closer tempera- 
ture control and greater product uniformity. 
Save time and fuel, easy to service and maintain. 


BARBER-COLMAN COMPANY, DEPT. C, 1518 ROCK ST., ROCKFORD, ILLINOIS 


Industrial Instruments * Automatic Controls « Air Distribution Products « Aircraft Controls * Small Motors 
OVERdoors and Operators * Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery 
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pickup along a surface being inspect- 
ed. It is designed for special applica- 
tions which extend the usefulness of 
the basic instrument beyond the range 
that is practical with hand operation. 
It has a reciprocating stroke whose 
length is adjustable from 2% to less 
than 1/16 in., allowing for an extreme- 
ly wide range of measurements. Stroke 
speed is % in. per sec. Instantaneous 
reversal, constant speed, and low vi- 
bration level of the unit insure accur- 
ate surface roughness measurements. 


For further information circle No. 604 
on literature request card on p. 32-B. 


Coolant Filter 


The Delpark Junior, a_ positive- 
action filter for low coolant flow, has 
been announced by the Industrial 
Filtration Co. Continuous positive 
filtration removes abrasive solids from 
the work. Savings are effected in 


meeting rigid tolerances and finishes, 
in greater production through ma- 
chine efficiency and fewer rejects. 
The new filter comes complete with 
combination mounting bracket and 
clean coolant return line or, if pre- 
ferred, a connection is available for 
separate pipe or hose. A woven wire 
basket holds the disposable filter tray. 
When a tray becomes so filled with 
swarf that it will no longer take the 
flow of coolant, it is easily removed 
and replaced with a new one. 

For further information circle No. 605 
on literature request card on p. 32-B. 


Opaque Silica 

Quartz Products Corp. has an- 
nounced a new line of opaque silica 
rod and tubing of various diameters 
and wall thicknesses. By means of 


new manufacturing processes these 
items can now be supplied with regu- 
lar shapes, precise tolerances and 
thoroughly glazed surfaces. The 
super-smooth surface and great uni- 





formity are most important character- 
istics in minimizing devitrification at 
high temperatures. Precise tolerances 
as to bore and wall thickness offer the 
opportunity of using opaque silica for 
many new uses which could not be 
considered prior to now. 

For further information circle No. 606 
on literature request card on p. 32-B. 


Testing Cable and Wire 

A new tester for prestretching and 
proof-testing aircraft cable and other 
wire assemblies has been announced 
by Riehle Testing Machines Div. The 


new 6500-lb. capacity multiple cable 
and wire tester tests five different 
sizes of cable simultaneously. Built 
with five separate tensioning units, all 
with different ranges, each unit can 
be preset to exert any load within its 
range, for any period from 3 sec. to 
20 min. 

For further information circle No. 607 
on literature request card on p. 32-B. 


Dust Collector 

A new unit-type CN cloth bag col- 
lector, designed for economical and 
efficient dust collection for smaller 
volume applications, has been an- 
nounced by Pangborn Corp. Each unit 
is self contained 
and shipped as- 
sembled, ready 
for installation. 
It is designed for 
indoor use and 
clean air can fre- 
quently be dis- 
charged inside 
the plant — a 
distinct saving 
where air is 
heated or cooled. 
Finely divided 
dusts such as car- 
bon black, cork, fine wood, graphite, 
pigments, lime, lamp black, soap, and 
metal oxides, are collected through 





SUB-ARCTIC 
INDUSTRIAL 
CABINETS 


eer, 


control cold for... 


METAL 
TREATING RESEARCH & PRODUCTION TESTING 
Quick-Aging Products Characteristics 
Stabilization Meta!s Tensile Strengths 
Stress Equalization Rubber Magnetic 
Shrink-Fitting Plastics to Conduction 
Hardening Electronic determine *) 5rittleness 
Super-Hardening Equipment Contraction 
Tool Steel Instruments Viscosity 
Lubricants Corrosion 
Cameras Longevity 


PLUS STORAGE & PRESERVATION 
of Chemicals, Biologitals, and Serums 


Tenney Sub-Arctic Industrial Cabinets are adaptable to all these 
important applications—wherever low temperature refrigeration with 
constant control, rapid pull-down, reliability of operation, and minimum 
maintenance are essential to operations. There are 28 models available 
in standard and special units in 1, 4, 6, 9, and 12-cu. ft. capacities, either 
air- or water-cooled. And for low temperature points, there is a range of 
six ratings: —40, —80, —100, —120, —150, and —170 


For features, specifications, and optional equipment, 
write for Sub-Arctic Bulletin. 





ENGINEERING, INC, 
Dept. ME, 1090 Springfield Rd., Union, N. J. 
Plants: Union, N. J.; Newark, N. J.; Baltimore, Md. 
Los Angeles Representative: George Thorson & Co. 
Engineers and Manufacturers of Automatic Environmental Test Equipment 
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From Sioux City, lowa: 


CITIES SERVICE OILS AND GREASES SENT ALL 


OVER THE WORLD WITH McCRACKEN MACHINES! 


ONE CITIES SERVICE PRODUCT SOLD MANUFACTURER 
ON THE COMPLETE CITIES SERVICE QUALITY LINE! 


During the early part of World War Il, Concrete Pipe Machinery Co., man- 
ufacturers of McCracken Machines, called in a Cities Service Lubrication 
Engineer for answers to some tough metal-cutting problems. On his recom- 
mendation, they tried Cities Service Cutting Oil, Chillo 93. Finished work was 
so improved and tool life so prolonged, that Concrete Pipe had a complete 
lubrication survey made of their plant. 

“OUR FINISHED DAACHINGES ore completely serviced THIS CAREFUL SURVEY PROVED THAT THE COMPLETE CITIES SERVICE LINE 

with Pacemaker 2 hydraulic fluid, Optimus 4 oil in the COULD DO THE BEST JOB FOR THEM. Electric motors, spindles, gear reducers, 

transmission and Trojan M for bearing grease.” air compressors . . . drilling, grinding, machining cf cast iron parts, thread 
ing, tool and die work . . . hydraulic systems, bearings, transmissions . . . 
Cities Service Industrial Oils, Greases and Cutting Oils did better on every 
job! Concrete Pipe Machinery Co. says: “They are giving us outstanding 
service, and availability and delivery have olways been excellent.” 

If you'd like to talk to a Cities Service Lubrication Engineer, write Cities 

Service Oil Company, Sixty Wall Tower, New York 5, New York, or call the 
office nearest you. 


‘ f 5. used for sewer, cul 
vert and irrigation work, are one of industry's most vital 
tools. McCracken Machines make the very finest. 
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cloth filter bags similar to the large 
Pangborn dust collector. Dust laden 
air enters the collector where it is 
expanded in a settling chamber. Here, 
the reduction in velocity drops 
coarser dust particles directly into the 
hopper. A baffle plate prevents the 
air from rising immediately to the 
cloth bags, and therefore the only 
escape for air is through the open 
bottom of the bags. This air then flows 
into the bags where the fine dust 
particles are filtered on the bags’ 
inner surfaces. Cleaned air passes 
through the bags and is discharged 
from the collector. 


For further information circle No. 608 
on literature request card on p. 32-B. 


Heat Resistant Finish 

For the second straight year the ex- 
haust manifold of the Lincoln car fea- 
tures the protection of Sicon, a sili- 


cone-base heat resistant finish supplied 
by the Midland Industrial Finishes 
Co. Sicon is used to protect the sur- 
face against unsightly dulling, film 
deterioration and corrosion. It was 
first tested under temperatures of 
1000° F., substantially more severe 
than is ever encountered under maxi- 
mum operating temperatures. Black 
and other colors are available. 

For further information circle No. 609 
on literature request card on p. 32-B. 


Multipoint Recording 

Fielden Instrument Div., Robert- 
shaw-Fulton Controls Co., has an- 
nounced a new approach in multipoint 
recording through two new models. 
Capable of gathering operating data 
from 24 separate 
sources and log- 
ging the collective 
information on a 
single circula 
chart, both mod- 
els will provide 
accurate measure- 
ment for a wide range of industrial 
process and laboratory applications. 
The instruments can be directly cou- 
pled to resistance thermometers, con- 
ductivity cells, strain gages, carbon 
dioxide indicators, pH meters, and 
other devices to produce a permanent 
record of operating variables. In a 
number of industrial applications a 


single recorder will adequately take 
care of every recording requirement. 
Recording is achieved through a 
unique six-point turret pen mechanism 
which traces six different colors. By 
dividing the standard circular chart 
into four equal parts and installing a 
mechanism to rotate the chart periodi- 
cally, data from six separate points 
can be logged in each quarter. The 
print cycle is 5 sec. per point and the 
total cycle for all 24 points is only 2 
min. A convenient feature never be 
fore offered in any other multipoint 
recorder allows the cycling mechanism 
to be switched off, permitting te unit 


to operate as a standard single-point 
pen inking recorder. 


For further information circle No. 610 
on literature request card on p. 32-B. 


Fatigue Testing 

Fatigue-testing machines that give 
rapid, accurate results on large com- 
ponents are now being introduced into 
the United States for the first time 
after many years of successful use on 
the European continent and in Great 
Britain. Built by Losenhausenwerk 
A.G., leading German manufacturers 
of mechanical test equipment, the ma 
chines are distributed in the U.S. by 








ARDCOR 


—— 7 
MEANS BETTER COLD-ROLL FORMING 


The Production-WISE 


ROLL FORMING MACHINE 


ARDCOR 
MODEL 1-F 


ADAPTABILITY—Ardcor Standard Forming Ma 
chines feature “unit construction” for each stand. 
Thus production changes are easily and quickly 
made. With this feature, any length base can be 
furnished to accommodate additional units as 





Spindie Diameter. 
Roll Diameter...... 


Horizontal Distance 
Between Spindiles.... 


Roll Spoce on 
Stancord Machine... 


Capacity Max...... 














required. 


Ardcor Roll Forming machines embody the pre 
cision, accuracy and stability found only in the 
highest grade machine tools. In addition, Ardcor 
offers a completely engineered installation—-cradle 
reels, roll forming machines, roller dies, flying cut 
off fixtures, etc.—from one qualified source. 


Likely as not your special shapes can be ideally 
handlei by a standard Ardcor machine, Your 
inquiry is invited—without obligation. 


Also Standard Machines up to 4'/2" Spindie Diometer. 


rémeutau Yo) Gld Me’)| Mae) doe) ) wale). 


Wicktiffe, Ohio 
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You Get Minimum Drag-out 


with Sun Quenching Oil Light — 


When you reduce oil consumption by lower- 
ing drag-out, you cut a major cost in operat- 
ing a quenching system. Sun Quenching Oil 
Light thins out when heated, drains off parts 
faster and more completely. And Sun 
Quenching Oil Light, because of its natural 
detergency, prevents the formation of sludge 


deposits, aids in removing any deposits that 
have accumulated. And under normal oper- 
ating conditions it need never be replaced. 
Sun’s booklet “Sun Quenching Oils” tells 
about this low-cost oil. For a copy, call your 
nearest Sun office or write SUN O1L CoMPANY, 
Philadelphia 3, Pa., Dept. MP-3. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN Cil COMPANY 
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PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Made by the producers of famous Blue Sunoco Gasoline and Dynalube Motor Oils 

















































Kurt Orban Co. The Losenhausen adapters in the testing machine cross- plating with the new Sel-Rex bright 


fatigue-testing machines, which are heads. gold process and bright silver bath, 
expected to be of special interest to For further information circle No. 612 the unit can also be furnished with a 
the American aircraft industry, pro- on literature request card on p. 32-B. rubber-lined or koroseal tank for use 
vide for tensile, compression and bend- with acid solutions. Completely auto- 
ing tests under static fluctuating and Gold Plating matic in operation, the plater consists 
alternating dynamic loads. The larg- All of the necessary equipment for of a selenium rectifier with an auto- 
est standard size exerts a 200-ton mass production plating of precious matic timer, of the proper output rat- 
static and a 100-ton dynamic load. metals or small-scale laboratory pilot ing for tank size; a stainless steel 
Outstanding feature of the machines plant operation is combined in the new tank, which can be used as the anode, 
is a pulsator for the hydraulic produc- portable Jet Plater by Sel-Rex Pre with a water compartment for tem- 
tion of pulsating forces at any one of cious Metals, Inc. Also incorporated perature control; a movable work rack, 
four frequencies. This pulsator can in the new unit is a unique “jet” agi- which will accommodate a_ portable 
also be attached to standard Losen- tation action, making it available for plating barrel; a corrosion resistant, 
hausen static testing machines to the first time in any small-volume plat stainless steel filter; a polyethylene, 
. adapt these machines to dynamic tests ing unit. Designed for high-speed drip-proof pump powered with a \%- 


under fluctuating loads. In addition, 
the pulsator can be used with specially 
designed individual testing cylinders 
° for static and dynamic loading of air- 
plane wings and other structures. 





For further information circle No. 611 
on literature request card on p. 32-B. 





Torsion Test 

To produce pure torsion on a ten- 
sion testing machine, Baldwin-Lima- 
Hamilton Corp. has announced the 


Schaevitz torsion device. Test speci- - - WITH LEMPCO 
mens up to % in. square and ranging ‘ ~ 

AND HERE'S WHAT IT 
MEANS TO YOU: 





lt means POSITIVE REGISTRATION 
at the shear point—at the first 
stroke and at the millionth... and 
DIES LAST LONGER. 
It means LOW FRICTION die set 
operation, eliminating galling of 
pins .. . speeding production. 

It means TIME SAVING on short runs 
or long runs. Save as much as 15 
minutes out of every 60 in die 
assembly. 





Yes, you can forget your lubrica- 
tion troubles with Lempco Anti- 
Friction Ball Bearing Die Sets with 
patented MINUS TOLERANCE Ball 
Bearing Retainers. 




























from 2 to 12 in. long (plus 2 in. to be 
engaged by torque bars) can be twist- 
ed to a maximum angle of 24 deg. 
Maximum torque load is 60,000 in.-lb., 
obtained by applying a 12,00)-lb. ten- 
sion load. The new Schaevitz torsion 
device is furnished with hardened 
socket liners for specimens %, %, %, 
and % in. square or for round speci- 
mens with square ends of these sizes. 
Ends of test specimens are secured in 
the centers of two parallel torque bars. 
Torque bars are rotated in opposite 
directions by means of four tension 
members that are pivotally connected 
in the ends of two equalizer bars. Piv- 
otal connections are provided also for 
the two spherically-headed tension 
rods that are seated in wedge block 














BALL BEARING DIE SETS 


LEMPCO PRODUCTS, Inc., Industrial Division ... Bedford, Ohie 
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INDIANAPOLIS 


CONSTRUCTION 


Constructed along lines of today’s clean simplicity 
of structural design, it provides for the most effi 
cient flow of material in process to net the lowest 
manufacturing cost practical for the special toler 
onces, structures and finishes characteristic of CMP 
strip and spring steel products 








4 





his new additional plant of The Cold Metal 


Products Co. completes another step in the CMP 


expansion program. It's a special plant because it is 


technically engineered and equipped for the specialized 


production of the particular types of cold rolled strip 


and spring steel most needed by CMP customers in the 


mid-west area easily served from the Indianapolis location. 


FACILITIES 


Included are CMP-Type designed and built 
4-High cold rolling mills, annealing furnaces 
slitters, pickle line and auxiliary equipment 
necessary to produce the high standard of 
quality generally identified with CMP strip 
ond spring steel products 


LOCATION 


On a 32 acre site at 2301 South Holt Road in 
suburban Indianapolis, CMP is the first com 
pany to recognize and provide for the steadily 
yrowing needs of the area as an important 
omsumer of specialized fiat rolled steel 
products 

























aA 
COMPLETELY 


LOW CARBON 
FOR ADDITIONAL . 
CMP PRECISION 


COLD ROLLED STRIP STEEL 
PLANT... 


PRODUCTION 

















SPRING STEEL 


¥ 


ith the additional Indianapolis facilities now in operation ond 


providing an increased tonnage of CMP strip all customers will benefit. Since , 


* 
more product will be produced more customers can be served and improved 
STAINLESS 


deliveries in all areas will result * 


'. 


The fact that so many fabricators have turned to CMP for the cost saving 

and product improving advantages of “special spec” cold rolled strip and spring 
steel is forceful testimony to the importance of spending more time in 

checking the vaives CMP products can offer you. 
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ELECTRO ZINC 
COATED 

























American industry 




































































































































six members 
of 600” series 
«+» one for every purpose 


There are six members in the 600" series group, 
and they possess fundamentally similar charac- 
teristics. But slight differences in the properties 
of each are produced through variations in the 
basic formula. Thus, each metal is best suited to 
perform a specific set of functions. And as a 
group, they are suitable for a wide range of 
applications. 


MUELLER BRASS CO. 


6O00O series BEARING ALLOYS 
FORGINGS * ROD «- SCREW MACHINE PRODUCTS 
proving their quality throughout 


MUELLER BRASS CO. port HURON 20, MICHIGAN 















"600" series 


bearing bronzes are lightweight, high 


Mueller Brass Co. 


strength copper-zinc base alloys with 
excellent bearing and mechanical 
properties, non-galling and non-seiz- 
ing characteristics and good resist- 
ance to corrosion. They have a dense, 
homogeneous structure that reduces 
machining time and metal waste and 
increases tool life. As bearings, gears, 
connecting rods, cams and other 
parts, they will generally save you 
considerable money and outperform 
and outlast the cast phosphor 
bronzes. Write today for complete in- 
formation about the MUELLER BRASS 
CO. “600” series alloys for forgings, 


rod or screw machine products. 






































ng 


hp. motor; and a “safety” tank under 
the plating tank, pump and filter to 
catch leakage or accidental spillage. 

For further information circle No. 613 
on literature request card on p. 32-B. 


Plating Tank 


Hanson-Van Winkle-Munning Co. 
has announced an improved Mercil- 
type tank for barrel electroplating. 
The new tank is designed to save 
space, reduce maintenance cost and 
simplify barrel-positioning. With the 
exception of chrome plating, any type 
of plating may be carried out in the 
new tank. Improvements are: (a) 
flanges have been turned in, saving 
space and providing an enclosure for 





hanging heating or cooling coils, (b) 
motor drive has been made more com 
pact and relocated, with the drive 
shaft now located above solution level, 
(c) saddles have been redesigned to 
permit operator to guide the barrel 
into position more easily, (d) an over 
flow trough is not needed and has been 
eliminated, and (e) the hanger assem- 
bly has been improved to assure prop- 
er alignment of the cylinder and gears. 
For further information circle No. 614 
on literature request card on p. 32-B. 









Slab Heating 


A new type of slab heating furnace 
which can heat up to 70 tons per hr. 
of stainless steel, silicon (electrical 
quality) steel or carbon steel from 
room temperature to 2275° F. has 
been designed and erected by Salem- 
Brosius, Inc., for Allegheny Ludlum’s 
Brackenridge plant. It heats slabs 
from 5 to 9 in. thick in lengths up to 
17 ft., 3 in. This pusher-type furnace 
differs from conventional slab heaters 
in that eat is applied through burner 
ports located along the sides and at 
the discharge end ef the furnace, 
rather than just through the dis- 
charge end. This makes possible faster, 
more uniform heating. Slabs are 
charged sideways in a continuous line 
through the furnace chamber. As each 
new slab is pushed into the furnace, 






a conditioned slab is discharged for 
rolling or further processing. The fur- 
nace is 107 ft. long and can be fired 
with either gas or oil. 


For further information circle No. 615 
on literature request card on p. 32-B. 


Hardness Tester 

A production model, direct-reading 
Brinell hardness testing machine, 
designed to fit directly into a conveyor 
system, is announced by Steel City 
Testing Machines, Ine. Highlight of 
the new design 
is a roller con- 
veyor arranged in 
conjunction with 
the anvil of the 
tester. The anvil 
itself consists of 
a series of hard- 
ened steel bars. 
Between these 
bars are inter- 
spersed the rollers of the conveyor, 
which are lowered and raised by 
momentarily depressing the knee 
switch allowing the part to come to 
rest on the anvil bars. Then the ball 
penetrator automatically lowers, ap- 
plying the load and making the 
Brinell impression, after which the 
penetrator rises, the roller conveyor 
rises, and the operator rolls the part 
off the machine onto another match- 
ing conveyor which carries it on to 
the next operation. 


For further information circle No. 616 
on literature request card on p. 32-B. 


Furnace 

L and L Mfg. Co. has introduced 
a new line of electric furnaces, de- 
signed to reproduce any time-temper- 


ature curve within +3° F. in the range 
up to 2300° F. Because of their sta- 
bility, they have been used for cali- 
bration and instrumentation. Infinite 
zone control by means of input con- 
trollers controls from 8% to 100% 
of input. the furnace has 
reached the desired temperature level 
(between 500 and 2300° F.), it can 
be maimtained to a +3° F. Compen- 
sation for line voltage fluctuation is 
automatic. 


Once 


For further information circle No. 617 
on literature request card on p. 32-B. 





Ppeecececes:.«= 


ARL Industrial Research Quan- 
tometer Shows New Versotility 


Greatly Improved IRQ* Hailed As Most Flexible 
Direct-Reading Instrument Available 


The new, flexible IRQ provides industrial laboratories with a means 
of quantitatively measuring a large number of elements simultaneously 
in a few minutes. It thus allows analytical research and control heretofore 
considered impossible. By incorporating movable and fixed receivers, any 
of the elements amenable to spectrochemical analysis can be measured 
with complete flexibility as to choice and order and with little restriction 
as to number. This versatility of the IRQ permits high speed analysis of 
all types of materials. For example, the unit is capable of giving an accu- 
rate chemical analysis of such widely diversified materials as high and 
low alloy steels, pig or cast irons, aluminum, zinc, lead and copper base 
alloys, minerals, ores and biological and pharmaceutical substances. 


Automatic pen recording provides duplicate copies of the analyses on 
direct-reading charts during the few minutes required to complete the 
operation. 


A unitized type of construction provides great accessibility and serv- 
iceability and allows quick changes to be made in the elements, the con- 
centrational ranges, and the recording order of interest. 


The speed, accuracy and flexibility of the IRQ makes it a “must” for 
every really well-equipped laboratory. Under actual operation, it will 
quickly return its cost by extending analytical research and control at 
greatly reduced expense. 


WANT MOKE INFORMATION? MAIL THE COUPON TODAY! 


The ARL line includes Production Control Quantometers*, 1.5 and 2-meter Spec- 
trographs, Precision Source Units, Raman Spectrogrophs and related accessories. 


Applied Kesearch Luborator 


3717. PARK PLACE GLENDALE 8, CALIFORNIA 
W YORK © PITTSBURGH © DETROIT * CHICAGO * DALLAS * LOS ANGELES * LAUSANNE, Switzerland 

) Send more information on the IRQ 
L] Send a complete catalogue of thy ARL spectrochemical instrument line 


*Trade Mork 


Research Laboratories 


Nome 
Cc r 7 
Address 
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BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 
Pack-hardening Tools? 
It’s Best to Use 
a Thermocouple 


"~IY 
In shops which do not have controlled 
atmosphere furnaces, you will sometimes 
find it desirable to pack-harden the tools, 
0 as to avoid both excessive sealing and 


decarburization. 


This ean be accomplished by packing 
the tools in sealed containers prior to 
charging in the furnace, using protective 
materials such as cast-iron chips, wood 
charcoal, or spent carburizing compound 
However, in following this procedure, 
this precaution is unportant: do not per 
mit any of the tools to come in contact 
with the container. 


Heating through the pack is a slow 
process at best, and for this reason it‘is 
often difficult to make a close estimate of 
the length of time required for proper 
heating. We therefore recommend that a 
thermocouple be inserted in the pack, 


close to the tools, 


After the tools have been heated the 
proper length of time, they may be re 
moved from the pack, then quenched in 
the usual manner, If a controlled-atmos 
phere furnace is not available, pack 
hardening should always be used on those 
steels which have a quenching tempera 
ture in exeess of 1650 F. This does not 
hold true, however, in the case of high 


speed and hot-work steels, 


Inset (above) 
w of chair in which 
ack hinge is used 
BTR die, to 
gether with the hinge 
is shown at right. 


git! EHEN 
ST-EL 


BTR BLANKING DIE MAKES PART FOR 
MECHANISM OF BARCALOUNGER CHAIR 


At the busy plant of Barealo Manufae 
turing Co., Buffalo, N. Y., they’re turn 
ing out, among other things, a back hinge 
which is used in the tilting mechanism of 
the popular Barcealounger chair. 


The operation, performed by a blank 
ing die in a 200-ton press, involves two 
steps— punching five small-diameter 
holes in 3/16-in. sheet steel, then blank 
ing the hinge to size. The die, made of 
STR, is hardened to Roekwell C58-60 
It is giving a good account of itself be 
eause of its resistance to the shock en 
countered, And as for wear, the die is 
expected to last and last, for with 6000 


pieces produced daily, its use is required 
only periodically. 

BTR (Bethlehem Tool Room) is our 
manganese-chromium-tungsten grade of 
oil-hardening tool steel, well known for 
its safe-hardening property. 

Typical Analysis: 

Carbon 0.90 Vanadium 0.20 
Manganese 1.20 Tungsten 0.50 
Chromium 0.50 
If you have a job ealling for a safer 

hardening steel than carbon tool steel 
such applications, say, as blanking, cold 
forming, and bending dies, forming rolls 
and the like it’s hard to beat BTR. 


Lehigh S Increases Life 
of Burnishing Rolls 


This picture shows the burnishing of a 
freight car axle to provide a smooth, mir 
ror finish. Two rolls, at right angles to 
the work and applied with about 400 psi 
pressure, cold-roll the axle simultane 
The rolls are made of Lehigh S 


(our oil-hardening type of high-carbon, 


ously 


high-chromium tool steel), hardened to 
Rockwell C-62. They burnish 60 axles in 
8 hours, and have a service life of about 
six months. With grades formerly used, 
the maximum service life was two months. 
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641. 


Bulletin L-700 gives engineering and ap- 


Air-Gas Mixer 


plication data on air-gas 
mixer. Eclipse Fuel Eng’g 


642. Alloy Hearth 
Bulletin 112 on cast Ni-Cr hearth for 
heat treating furnaces. Fahralloy 


643. Alloy Steel 

16-page book on type 9115 low-alloy 
high-strength steel. Properties, fabrica- 
tion, welding. Great Lakes Steel 


644. Alloy Steel 

Data book on the selection of the proper 
alloy steel grades for each manufacturer's 
needs. Wheelock, Lovejoy 


645. Aluminum Extrusions 

28-page book on extruded aluminum 
products. Design, tolerances, applications. 
Revere 


646. Aluminum Extrusions 
Data on services in the field of alumi- 
num extrusions. Himmel Bros. Co. 


647. Aluminum Heat 
Treating 
8-page Bulletin 5912 on solution heat 
treating, annealing, stabilizing and aging 
of aluminum. General Electric 


648. Aluminum Strip 
20-page book gives technical data on 
five grades of aluminum strip. Scovill 


649. Ammonia 

18-page booklet on ammonia and its 
uses and ammonia installations for metal 
treating. Armour Ammonia 


650. Ammonia Dissociators 
Bulletin on dissociating process gives 

advantages of ammonia as controlled at- 

mosphere. Sargeant & Wilbur. 


651. Analysis of Nickel 
Alloys 
af my: Technical Bulletin T-36, “Meth- 
ods for Chemical Analysis of Nickel and 
High-Nickel Alloys.” International Nickel 


652. Annealing 

Experience at Johns-Manville with at- 
mosphere furnace for annealing gaskets 
and miscellaneous parts. Sunbeam 


653. Atmosphere Control 

Bulletin No. AD-609 on providing an 
inert, oxygen-free furnace atmosphere 
through proper instrumentation and pro- 
cedure. Arnold O. Beckman 


654. Atmosphere Furnace 
Reprint on bright annealing of copper 
in atmosphere furnace. Holcroft 


655. Atmosphere Furnace 
Bulletin on controlled atmosphere fur- 
nace. Industrial Heating Equipment 


656. Atmosphere Furnace 

Information on mechanized batch-type 
atmosphere furnaces for gas cyaniding, 
gas carburizing, clean hardening or car- 
bon restoration. Dow Furnace 


657. Atmospheres 

Bulletin 1-10 supplies technical infor- 
mation on inert gas generators and data 
on costs. C. M. Kemp Mfg 


658. Atmospheres 
8-page Bulletin SC-155 discusses follow- 


proportional 
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ing controlled atmospheres: RX, DX, NX 
HNX, AX, HX. Compositions, applica- 
tions, effects on steel, drawings of gener- 
ators. Surface Combustion 


659. Balances 

Bulletin No. 329 on precision balances 
with projection readings. Burrell 
660. Bar and Tube Turners 


16-page bulletin on centerless turners 
for round bars and tubes. Medart 


661. Barrel Finishing 
32-page handbook on compounds for 
descaling, deburring, coloring, metal 


cleaning and rust inhibition. Lord Chem- 


ical 





668. Siackening Compounds 

Bulletin on blackening compounds for 
ferrous alloys to AMS eee 2485. Surft 
Industrial Chemical 


669. Blackening Copper 

Bulletin of operating instructions for 
blackening and coloring copper and cop- 
per alloys. Enthone 


670. Blast Cleaning 
24-page Bulletin 400 on blast cleaning 
installations for large work. Pangborn 


671. Blowers 

Bulletin 100-53 on combustion air blow 
ers of 8 to 20 oz. pressures. Western 
Products 


672. Boron Additive 
6-page article on use of grainal a: 
boron-additive alloy and properties of 
grainal steels. Vanadium Corp 


673. Brass 
Bulletin B-39 on 
and forming brass 


674. Brass Foundry 
Article discusses sand in_ the 
foundry. Lavin 


Formbrite drawing 
American Brass 


brass 





640. 
This 


Hardfacing Alloys 
48-page book covers the 
use of hardfacing alloys system 
atically, in three ways: by proper 
ties, by alloys and by applications 
Properties. Wear resistance is 
determined by six factors: hardness, 
impact resistance, abrasion resist 
ance, friction, heat resistance and 
structure, Under each 
property headings, comparative 
data are given for the different 
hardfacing alloys. The data are 
directly related to selection. 
Alioys. A data sheet is given for 
each of twenty hardfacing alloys, 
including austenitic manganese 
steels, martensitic steels, stainless 
steels, cobalt-chromium base alloys, 


of these 


*Published by American Manga 
nese Steel Div., American Brake 
Shoe Co. Copies are available at no 
charge to readers of Metal Progress 
who circle No. 640 on the literature 
request card, page 32B. 





cast irons, and tungsten carbide 
Type of service and typical appli 
included along 
property data for each material 
Applications. About 700 specific 


items are listed and opposite each 


cations are with 





is given the alloy or alloys recom 
mended for that application The 


list is broken down according to 


industry (automotive, foundries 


steel producing, machinery, ete.) 
with = the applications 


given alphabetically under each 


pertinent 








662. Belt Polishing 


Bulletin gives case histories of back- 


stand-belt polishing. Coated Abrasives 
Div., Armour & Co 
663. Bending 
28-page booklet on tangent bending 


machines, some products made on them 
and processes used. Cyril Bath 


664. Bending and Cutting 

Folder describes hand and air-operated 
bender-cutter and its applications. J 
Richards 


665. Beryllium Copper 
16-page booklet on applications and 
properties of beryllium copper. Beryl- 
lium Corp 
666. Black Oxide Coatings 
Data on black oxide coatings for steel 
stainless steel and copper alloys. Du-Lite 
667. Black Oxide Finish 
Parl 


Bulletin H-16 on blackening salt 
Chemical 





675. Brazed Tubing 


12-page data book on brazed 
made from copper-coated steel 


676. Brazing 

Bulletin 124—on salt bath brazing proc 
ess—shows how it is possible to substitute 
brass for copper and develop joints of 
adequate strength. Ajax Electric 


tubing 
Bundy 


677. Bright Carburizing 

Job data on bright carburizing and 
hardening gears. Ipsen 

67%. Burners 


Bulletin on combination gas and oil 
burner. Ra-Diant Products 


679. Carbide Coatings 
12-page Bulletin 8065, “Flame Plating 
on method of applying tungsten carbide 
coatings. Comparative wear test data Ap 
plications. Linde 
680. Carbon and Graphite 
20-page catalog on carbon and graphite 
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You can have 
long-life heating 
elements... 
Norton 


“Hot Rods” 





‘oe LS PPT 


New booklet 

describes the latest 

Norton Refractory R — 
CRYSTOLON* 

Heating Elements 

engineered and prescribed 
for electric furnaces and kilns 





Here’s a handy guide hook to lower service life, ease of installation and 
cost electric furnace and kiln operation. proved dependability can cut your own 
It’s all about the new CRYSTOLON heating kiln and furnace maintenance costs. 
elements — the “Hot Rods” that are fast 
gaining popularity among users of elec- Everything you want to know ful reference boo... Write for your copy 
tric furnaces and kilns. about “Hot Rods” is in this new, 24- to Norron Company, 322 New Bond 
page illustrated booklet. Properties, Street, Worcester 6, Mass, 


characteristics and performance are fully 
described, together with informative 
charts and instructions for use. Don’t be 
without this valuable, permanently use- 


It will pay you to get all the facts on 
these latest additions to the famous line 


of refractories — engineered and pre- 
scribed by Norton to provide time-and- ~ 

; : . : 4h 4 
money-saving If’s for a wide range of ap- REFRACTORI ES 
plications, Learn what makes them ideal 


for applications above the range of metal- 


lic elements — as well as for lower tem- Engineered eee eee Prescribed 
yeratures. Find out how their longer ; 
Qlaking better products ... to make other products better 


"Trade-Mark Reg. U. S. Pat. Off. and Foreign Ccuntries 
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applications in metallurgical, electrical, 
chemical, process fields. National Carbon 


681. Carbonitriding 

Bulletin 241 on gas-fired radiant-tube 
furnace for carbonitriding and other heat 
treating. Lindberg Engineering 


682. Carbonitriding 

Literature on Ni-Carb (carbonitriding) 
treatment for surface hardening. Ameri- 
can Gas Furnace 


683. Centrifugal Casting 
Folder on advantages of centrifugally 

cast aluminum, copper and other non- 

ferrous alloys. HR Engineering Labs. 


684. Centrifugal Castings 
Booklet on spun centrifugal castings of 

bronze for liners, rings, rolls, sleeves, 

bushings. American Non-Gran Bronze 


685. Centrifugally Cast Pipe 

130-page book on centrifugally spun 
steel tubes. Specifications, physical re- 
quirements, chemical analyses. American 
Cast Iron Pipe Co. 


686. Ceramics 

Bulletin on general design principles 
for ceramics gives electrical and mechan- 
ical properties. Frenchtown Porcelain 


687. Chromate Coatings 

Folder gives characterjstics and uses of 
chromate conversion coatings on non- 
ferrous metals. Allied Research 


688. Chromium Stainless 

12-page book, “Type 430 Stainless Steels 
as Alternates of the 18-8 Series.” Fabrica- 
tion data, four pages of comparative cor- 
rosion ratings for Types 430, 302 and 316 
Republic Steel 


689. Clad Metals 
24-page booklet on principles of bond- 
ing, characteristics of clad metals, meth- 


ods of cladding and applications. Superior 
Steel 


690. Clad Wire 

Booklet on properties of nickel-clad 
copper wire for conductivity use at high 
temperature. Sylvania Electric 


691. Cleaner 

Folder gives data on metal cleaners for 
use with water in still-tank or spray- 
washing equipment. Solventol 


692, Cleaners 

Series of bulletins on seven emulsion 
cleaners for & variety of purposes and 
uses. Turco Products 


693. Cleaning 

Bulletin on equipment for cleaning and 
pickling of shell cases and other ord- 
nance items. Alvey Ferguson 


694. Cleaning 

44-page booklet, “Some Good Things to 
Know About Metal Cleaning,” discusses 
tank, barrel 2d machine cleaning, pick- 
ling, zinc phosphate coating, rust preven- 
tion and other processes. Oakite 


695. Cleaning Aluminum 
Set of seven data sheets on cleaning and 
finishing of aluminum. Pennsalt 


696. Coated Abrasives 

Bulletin on how to store coated abra- 
sives. Effects of temperature and humid- 
ity. Coated Abrasives Div., Armour & Co 


697. Coatings, Metal 

High-vacuum evaporatior. of metals set 
forth in detail in 12-page booklet. Con- 
solidated Vacuum Corp. 


698. Cobalt Alloy 

12-page booklet, “Haynes Alloy No. 25,” 
tells of the unique properties of this 
cobalt-base alloy. Haynes Stellite 


699. Cold Finished Steel 

8-page bulletin on selection, use, rela- 
tive cost of cold finished carbon steel 
bars. Ryerson 


700. Cold Treatment 

Bulletin on sub-Arctic industrial cab- 
inets for metal treating and reseagch and 
production testing. Tenney Eng 


701. Compressors 

12-page bulletin 126-A on application 
of turbo compressors to oil and gas-fired 
equipment used in heat treating, agita- 
tion, cooling, drying. Performance curves 
capacities Spencer Turbine 


702. Continuous Casting 

24-page book, “Better by the Mile,” de- 
scribes how the Rossi continuous cast- 
ing machine works. History of continuous 
casting. Scovill Mfg 


703. Copper Alloys 
64-page book on free-cutting brass, 
copper and bronze. Chase Brass 


704. Copper Nickel Alloys 

8-page bulletin on composition, proper- 
ties and applications of series of 12 cop- 
per-nickel-base alloys available in cast 
form. Waukesha Foundry 


74,2 : 
705. Corrosion 

Article on corrosion by aqueous solu- 
tions at high temperatures and pressures 
Alloy Casting Institute 


706. Corrosion Data 

Bulletin gives comparative resistance to 
various corrosive media of several stain 
less steels. Babcock & Wilcox 


707. Corrosion Resistance 

Data sheet compares corrosion proper- 
ties of Elgiloy and stainless steel. Elgin 
National Watch Co 





between 75 and 500 grams. 


Optionally suitable 
ers or Knoop diamond. 


convenience. 


( 


tion. 


) 











MICRO -HARDNESS 
TESTER 


For superficial hardness-testing of small and 
minute parts without destruction or damage 
to surface, under positively controlled loads 


for indentations by Vick 


Indenter, locating and measuring optics 
mounted in quick-acting turret for maximum 


‘able release for smooth application of load. 
Measurements in .001 mm in 400X magnifica 


Famous LEITZ optics throughout. 
Very moderately priced. 


== GEO.SCHERR CO., Inc. 


"PRECISION MEASURING INSTRUMENTS” 


| 200-PG LAFAYETTE STREET 


NEW YORK 12, NEW YORK 


TT 
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“LE cress 


|. 
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FOR ROLLING HIGH...WIDE...AND HANDSOME 


MIDVALE ROLLS, large or small, are built to resist wear longer 


These rolls will be used in the new Mill Stand What are your large or small roll problems? 
of Aluminum Company of America at Daven Let Midvale help you. Our 80 years of experi- 


port, lowa, and illustrate Midvale’s ability to ence, highly skilled craftsmen, plus complete 


produce forged alloy rolls of the highest quality. facilities for producing and shaping our steel 


This is one of the largest rolls of this type ever are at your service. Our recommendations about 


produced. material, hardness and design are yours to help 


The other extreme is the small roll shown— increase your tonnage rolled of steel, aluminum, 


ALA” :. “_ + . , 
12” diameter by 16” body length for cold copper and other metals. Why not consult us 


i opper and hardened to 100 scleroscope. 5 
rolling copper and hardened to | leroscope about your roll problems? 


Both are built for long life and maximum 
service. 


THE MIDVALE COMPANY-Nicetown, Philadelphia 40, Pa. 
Offices: New York, Chicago, Pittsburgh, Washiagton, Cleveland, San Francisco 


MIDVALE 


FORGINGS, ROLLS, RINGS, FLANGES, STAINLESS STEEL CASTINGS 
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708. Creep Testing 

Data on operation and instrumentation 
of Arcweld Jever arm creep testing ma- 
chine. Minneapolis-Honeywell 


709. Crystal Models 


Folder describes unique kit for con- 
structing crystal models. Harshaw 


710. Cut-Off Wheels 


36-page revised manual on cut off ma- 
chines and abrasive wheels. Norton Co 


= . ° . 
711. Cutting Compounds 

Data on cutting compounds for stainless 
and titanium. Hangsterfer’s Labs 


712. Cutting Oil 

Facts on more efficient and economical 
plant operation through use of right lub- 
ricants described in “Metal Cutting 
Fluids” booklet. Cities Service 


713. Cutting Oil Chart 
Selection chart for seven classes of 
metal in nine machining operations 
Aldridge Industrial Oils 


714. Deearb Test 
Simple test for decarburization de- 
scribed in Tips and Trends. Ajax Electric 


715. Deep Drawing 

Reprint on new deep drawing technique 
involving single-stroke dies and eliminat- 
ing intermediate operations. Schnell Tool 
& Die 


716. Definitions 

36-page glossary of over 150 terms on 
cast iron. International Nickel 
717. Desealing Process 

8-page bulletin on sodium hydride de- 


scaling process for ferrous and nonferrous 
metals. DuPont 


718. Desealing Stainless Steel 
Bulletin 25 on descaling stainless steel 


and other metals in molten salt. Hooker 
Electrochemical 


719. 


Desulphurization 

20-page reprint ADR 81 on calcium car- 
bide injection gives data on application to 
molten cast iron. Air Reduction 


720. Dew-Point Recorder 

Bulletin 407 and Data Sheet AED 340-7 
on dew-point systems for recording or 
controlling. Forboro 


721. Die Casting Machines 

8-page bulletin on special features of 
line of die-casting machines. Capacity 
and pressure tables. Maximum specifica- 
tions of injected metal. Lake Erie Engi- 
neering 


722. Die Castings 

Booklet on small zinc die castings. For 
designers and engineers. Gries Repro- 
ducer Corp 


723. Die Sets 
New catalog shows complete line of 
ball bearing die sets. Lempco Products 


724. Die Steel 

“Die Steels for Hot Work,” helps in se- 
lection of best grade for particular jobs 
Vanadium-Alloys Steel 


725. Dilatometer 

Catalog Micro 8161 on equipment for 
thermal analysis of metals, ceramics 
Leitz 


726. Electric Furnaces 
Brochure on electric heat treating. 
melting, metallurgical tube, research and 

sintering furnaces. Pereny Equipment 


727. Electrical Steel 

80-page book of engineering data on 
silicon steels for the electrical industry 
Republic Steel 
728. Finishing 


Use of vacuum metallizing in manu- 


facture of plastic and metal parts. Nation 
al Research Corp. 


729. Finishing 
52-page book “Advanced Speed Finish- 


ing” describes equipment for deburring 
and finishing. Almco Div 


730. Finishing Systems 

Bulletin on cleaning and rust-proofing 
equipment, spray booths and drying 
ovens. Peters-Dalton 


731. Flaw Detection 

12-page bulletin on location of flaws by 
two dye-penetrant inspection method 
Turco Products 


732. Flow Meters 
Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Engg 


733. Flow Meters 

24-page manual on application and in 
stallation of indicating flow mete 
Meriam Instrument 


734. Flux 

Data sheet on four fluxes for degassing 
and purifying aluminum alloys. Atlant 
Chemicals and Metals 


735. Forgeability 

112-page book, “Evaluating the Forge 
ability of Steels.’ Hot work character 
istics in chart form for 94 steels. Timken 


736. Forged Shapes 

Catalog of smooth hammered forgings 
composite die sections and cast-to-shape 
tool steels. Forging & Casting Div 
Allegheny Ludlum 


ded Meee . . 
737. Forgings 

32-page engineering manual of bras 
and aluminum forgings. Mueller Brass 


738. Forming Dies 


Folder on styles of forming dies for 


tainless heads—in wide range of sizes 
and gages. Carlson 


739. Forming Equipment 
Bulletin on machinery and equipment 
for cold roll forming. American Roller 
Die 


740. Foundry 


36-page illustrated booklet dealing with 
foundry products, procedures and crafts 
manship. Lebanon Steel Foundry 


741. Furnace Belts 

44-page catalog describes metal belts 
for quenching, tempering, carburizing 
and other applications. Ashworth Bros 
742. Furnace Charging 
Machines 

12-page brochure on eight models of 
charging machines for heating and melt 
ing furnaces. Salem-Brosius 


743. Furnace Construction 
12-page bulletin on thin-wall construc 
tion for furnace enclosures. Engineering 

drawings. Bigelow-Liptal 


744. Furnace Controls 

Catalog 53-1 on furnace and oven con 
trols including temperature controllers 
recorders and indicators and safety con- 
trol equipment. Minneapolis-Honeywell 


745. Furnace Controls 
Bulletin on instruments and control 
for heat treating furnaces. Hays Corp 


746. Furnace Fixtures 

l6-page catalog on baskets, trays, fix 
tures and carburizing boxes for heat 
treating. 66 designs. Stanwood Corp 


747. Furnace Insulation 

Bulletin on ceramic fiber that can give 
impressive savings compared with high 
quality insulating brick. Refractories Divw., 
Carborundum Co 








HIGH AND LOW TEMPERATURES 


NEW BENCH-TYPE TEST UNIT 


Combine high and low temperatures within 
the same cabinet with all controls self con- 


tained. 


cation 


TRACE MARK MEGISTERLO 


associated 


COMPLETE TEMPERATURE RANGE 


Unit measures 50°x28"x20" with a 
testing chamber 12"x12"x 12 
range is from -80 F., to 185 F. 


Temperature 
Heat appli 


is accomplished with reverse cycle 
refrigeration, which eliminates the hazards 
with open heating elements. A 
blower is provided for even distribution of 


temperatures and greater testing accuracy. 


TESTING UNITS 


Latch-type or hinge-type door optional. Accel- 
erated pull-down to -80° in 30 minutes or less. 


Write today for more complete information 


INDUSTRIAL 


FREEZER 


Division 


WEBBER MANUFACTURING COMPANY, INC. 


(Formerly Webber Appliance Co., Inc.) 


2747 MADISON AVENUE . 


INDIANAPOLIS 3, INDIANA 
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what we hardened and how we did it 


Crankshaf Push rod 


Here’s a quick “road show” of Flamatit.selective 
surface hardening applications to automotive parts, 
Camshaft Starter ring gear demonstrating the wide.range of shapes and sizés. 
Rocker akm Overriding clutch cam Flamatic can handle on a high production basis. , 
Operation photos show how flexible tooling makes 
( Rocker arm shaft § Timing gear the basic Flamatic machine extremely productive. 


These applications illustrate the three basic Flamatic principles— 
concentrate heat, control temperature, and confine hardness 
which result in exceptional uniformity of results. 

While the machines illustrated involve special modifications 

or tooling for long runs at high production, standard Flamatics 
permit economical handling of short runs when parts can be handled 
with relatively simple tooling or work-holding fixtures. 

The Cincinnati Flamatic Heat Engineering Laboratory is at 

your service to analyze your needs, test-run your parts, 

and make recommendations. Write for Publication No. M-1724. 


Pa 


© THE CINCINNATI ViARI Ye MACHINE CO. 
Bit-liil-it: 


CINCI**NATI 

















Only The Commercial Heat Treater 
Can Give You Complete Service... 


CxnslomSeibred 


To Meet Your Specifications 























A Member of MTI Is a Leader in the Field 
Known for Quality—Service—Technical Ability 


The reasons for the growth and national acceptance of the com- 
mercial heat treating industry are numerous, but fundamentally are 
based upon one important factor namely “Completeness of Service” 
from A to Z — all under one roof. 

Of equal importance is the fact that this very versatility auto- 
matically with time creates an equally wide variety of skills — skills 
in handling and processing all types of heat treating from simple 
stress relief to delicate controlled atmosphere hardening, nitriding, 
ete. 

In the true sense of the word your commercial heat treater is a 
“Specialist” with his entire organization established and built around 
“Service.” 

The members of the Metal Treating Institute are the recognized 
leaders of the field and comply with the high quality standards estab- 
lished by such a group. 


If you are faced with heat treating problems or the need for heat 


treating services consult your Commercial Heat Treater. 
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‘There's a Heat Treating Specialist 
Near Your Plant . 


Ace Heat Treating Company 
Elizabeth, New Jersey 


Anderson Steel Treating Co. 
Detroit, Michigan 

Benedict-Miller, Inc. 
Lyndhurst, New Jersey 

California-Doran Heat Treating Co. 
Los Angeles 23, California 

Commercial Metal Treating, Inc. 
Bridgeport, Conn. 

Commercial Steel Treating Corp. 
Detroit 4, Michigan 

Cook Heat Treating Co. of Texas 
Houston il, Texas 

The Dayton Forging & Heat Treating Co. 
Dayton 3, Ohio 

The Drever Company 
Philadelphia 33, Pennsylvania 

Greenman Steel Treating Company 


Worcester 5, Massachusetts 
Fred Heinzelman & Sons 
New York 12, New York 
Alfred Heller Heat Treating Co. 
New York 7, New York 
Hollywood Heat Treating Co. 
Los Angeles 38, California 
L-R Heat Treating Company 
Newark, New Jersey 
The Lakeside Steel Improvement Co, 
Cleveland 14, Ohio 
Metal Treating, Inc. 
Milwaukee 4, Wisconsin 
Metallurgical Inc. 
Minneapolis 7, Minnesota 
Metallurgical, Inc. 
Kansas City 8, Missouri 
Metlab Company 
Philadelphia 18, Pennsylvania 
Metro Heat Treating Corp. 
New York 13, New York & Ridgefield, N. J. 
O. T. Muehlemeyer Heat Treating Co. 
Rockford, Ilinois 
Nerl Heat Treating Corp. 
Seuth Bend, Indiana 
New England Metallurgical Corp. 
Seuth Boston 27, Massachusetts 
Paulo Products Company 
Sairt Louis 10, Missouri 


Pearson Industrial Steel Treating Co. 
Chicago 50, Ilineis 


Pittsburgh Commercial Heat Treating Ce 
Pittsburgh 1, Pennsylvania 

The Queen City Steel Treating Co. 
Cincinnati 25, Ohio 

Reliable Metaliurgical Service, Inc. 
Cleveland 14, Ohio 

J. W. Rex Company 
Lansdale, Pennsylvania 

Stanley P. Rockwell Company 
Hartford 5, Connecticut 


Cc. U. Seott and Son, Ine. 
Rock Island, Hlinei« 


This advertisement sponsored by these Com- 
panies which are members of the Metal Treating 
institute. 











748. Furnaces 

Bulletin 162 on high speed furnaces for 
forging, upsetting, extruding, stress re- 
lieving. Surface Combustion 


749. Furnaces 

Folder describes complete set-up for 
heat treatment of small tools, including 
draw furnace, quench tank and high 
temperature furnace. Waltz Furnace 


750. Furnaces 

40-page book describes gas and electric 
furnaces and applications. Four basic 
types of atmospheres. Glossary of heat 
treating terms. Westinghouse 


=as= . 
751. Furnaces 

High temperature furnaces for tempera- 
tures up to 2000° F. are described in 
bulletin. Carl-Mayer Corp 


752. Furnaces 

44-page Catalog 112, well illustrated, 
features furnaces for hardening, temper- 
ing, carbonitriding, forge heating, sinter- 
ing, annealing and tool heat treating 
Also atmosphere generators and ammonia 
dissociators. C. I. Hayes 


753. Furnaces 

12-page brochure on car furnaces of 
special and conventional design. Jet Com- 
bustion 


754. Furnaces 

Bulletin 435 describes new furnaces for 
tool room, experimental or small batch 
production. Gas, oil, electric. Muffle or 
direct heated. W. S. Rockwell 
a= . 

755. Furnaces 

12-page Catalog 1-2 on method of at- 
mospheric control for hardening high 
speed steel. The Sentry Co 


756. Furnaces, Heat Treating 
Bulletin on fuel and electric furnaces 
for heat treating. Dempsey 


757. Furnaces, Heat Treating 

12-page bulletin on conveyor furnace, 
radiant tube gas heated, oil or electrically 
heated. Electric Furnace Co 


758. Furnaces, Laboratory 
26-page “Construction of Laboratory 
Furnaces’ contains many diagrams, 
charts, tables, and information on how to 
construct furnaces. Norton Co 

759. Furnaces, Rotary Hearth 
Folder giving drawings, dimensions, 
capacity, Btu required for drawing, an- 
nealing, forging. Gas Machinery 


760. Gas Analysis 

Data on positive, nondispersion-type 
infrared analyzers for laboratory and in- 
dustry. Minneapolis Honeywell 


761. Gas Analysis 
48-page catalog 81 on equipment and 
accessories for gas analysis. Burrell 


762. Gear Hardening 

Folder on application of induction heat- 
ing to high-production hardening of 
gears. Westinghouse 


763. Globar Furnaces 

Bulletin 153 describes nine types of fur- 
nace using silicon carbide heating ele- 
ments for temperatures to 2600° F. Hevi 
Duty 


764. Gold Plating 

Article on analysis of geld and gold 
alloy plating solutions gives all currently 
available procedures. Technic 


765. Graphite Electrodes 
Vest-pocket notebook containing 90 
pages of information on electric furnace 
electrodes and other carbon products 
Great Lakes Carbon Corp 


766. Grinding Magnesium 
Data on how to grind and polish mag- 
nesium alloys includes grinding whee] 


recommendations, procedures, dust col- 
lection and safety precautions. Norton 


767. Handling Devices 
Pamphlets on clamps for lifting and 
handling. Their application to various 
industries. Merrill Bros. 


768. Hardening Stainless 
24-page “Story of Malcomizing™” de- 
scribes surface hardening of stainless 
steels. Lindberg Steel Treating Co 


769. Hardness Conversion 
Wallet-size celluloid card gives hard- 
ness and tensile conversions. Interna- 
tional Nickel 


770. Hardness Tester 
Rooklet describes two models of Pene- 
trascope hardness testers. C. Tennant 


771. Hardness Tester 
Data on micro-hardness tester 
optional Vickers or Knoop 
Geo. Scherr 


with 
diamond 


dw A) 


772. Hardness Tester 
Circular on portable hardness tester in 
izes for work 1 to 6 inches round and 
flat. Ames Precision 
~ a 
44ee 
20-page 


Rockwell 


774. Hardness Tester 

4-page bulletin on Brinell hardness 
tester weighing 26 lb. for portable and 
stationary use. Andrew King 


775. Hardness Tester 
Bulletin on Impressor portable hardness 
tester. Barber-Colman 


776. Heat Resistant Alloy 
Pyrasteel bulletin describes chromium- 
nickel-silicon alloy for service economy 
in resisting oxidation and corrosion to 
2000° F. Chicago Steel Foundry 


777. Heat Resistant Alloy 
Bulletin No. 1 on HR-3 (37% Ni, 17% 
Cr) cast alloy for parts subject to corro- 
sion and high temperatures. Standard 
Alloy 


778. Heat Resistant Finish 
Bulletin 531 on silicone-base heat-re- 
sistant finish. Midland Ind. Finishes 


779. Heat Treating 

Bulletin 850 on shaker-hearth furnace 
for bright carburizing, carbonitriding, 
hardening. Hevi Duty Electric 


780. Heat Treating Ammonia 

24-page “Guide for Use of Anhydrous 
Ammonia” describes heat treating and 
other metallurgical uses. Nitrogen Div 


781. Heat Treating Fixtures 

24-page catalog B-8 on muffles, retorts, 
baskets, other fixtures for heat treating in 
gas or salt baths. Rolock 


782. Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical processing. 30 classifications of 
equipment. Pressed Steel 


783. Heat Treating Guide 
Chart guide constructed on slide rule 

principle for simplified hardening and 

drawing of tool steels. Carpenter Steel 


784. Heating Elements 

24-page Bulletin H on electric heating 
elements. Includes extensive tabular data 
on physical and electrical specifications 
for various sizes. Globar Div 


785. High-Temperature Alloy 
Property data for 21° Cr, 9% Ni heat- 

resistant alloy. Electro-Alloys Div 

786. 


24-page 
belts 


Hardness Tester 
book on hardness 
method. Clark 


testing by 
Instrument 


High-Temperature Belts 
bulletin on metal conveyor 
Wickwire Spencer 





1; 
ilver 


IS PART OF YOUR 
PRODUCTION 


razing 


ou'll Need This 
Helpful 10 Page 
Reference Book 


Here's a 10 page booklet that gives 
you all the information you need on 
the advantages and use of Silver Braz- 
ing Preforms. 


© Gives you complete information on No Tangle- 
Notch Coil Rings, how they increase produc- 
tion, save time and labor in handling alloy. 


® Helps you select the proper preform for the 
job. Contains charts that illustrate the type 
joint, recommended preform and simple or- 
dering data. 


© Gives the complete line of coined and 
blanked washers, and silver brazing and 
soldering alloys available. 


® Helps you get quick, accurate alloy calcula- 
tion with calculating tables for all com- 
monly used alloys. 


Send for FREE Copy Today! 


LUCAS-MILHAUPT 


ENGUNEERIN 0 


« 
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HEAT 
TREATING 
FURNACES 


HEVI DUTY VERTICAL 
RETORT FURNACE 


This versatile furnace may 
be used for all major 
heat treating operations. 
Multiple zone tempera- 
ture regulation and the 
positive pressure atmos- 
phere control assure uni- 
form results from heat 
to heat. Bulletin HD-646. 


HEVI DUTY ROTARY 
HEARTH FURNACE 


Designed to operate at 
temperatures up to 2500° 
F. Many of these fur- 
naces are heating jet en- 
gine parts prior to forg- 
ing. A protective atmos- 
phere prevents scale and 
the decarburization of 
high temperature alloys. 
Maximum capacity is 
1500 pounds per hour. 
Bulletin 153. 


At your service are experienced Hevi Duty Engineers able to recommend 
that exact furnace for your production system. 


HEVI DUTY ELECTRIC COMPANY 


——— MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
q Dry Type Transformers Constant Current Regulators 
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787. High-Temperature Steels 

87-page book on factors affecting high- 
temperature properties. 45 pages of data 
on tensile, creep and rupture RTP Steal 
of 21 high-temperature steels. U. S. Steel 


788. High-Tensile Steel 

Bulletin on nickel-copper steel of low- 
alloy, high-strength type. Youngstown 
Sheet and Tube 


789. High-Vacuum Pumps 

36-page Catalog 750 gives formulas, con- 
stants, conversions used in vacuum work, 
pump selection data. Stokes 


790. Hydrogen Atmosphere 

Bulletin on equipment for supplying 
hydrogen with oxygen content less than 
one i per million and dew point to 
-70° F. Baker & Co. 


791. Identifying Stainless 

Cardboard chart outlining systematic 
method for rapid identification of un- 
known or mixed stocks of stainless steels. 
Carpenter Steel 


792. Induction Heating 
New 36 page catalog on high frequency 
induction heating. Lepel 


793. Induction Heating 

Book contains selector chart and heat- 
ing and melting speeds for induction 
equipment. Ajax Electrothermic 


794. Inert Gas Welding 

Heliwelding, inert-gas-shielded arc- 
welding process for all-position welding 
of aluminum, magnesium, stainless steel, 
brass and copper, in ADC-709, Catalog 9. 
Air Reduction 


795. Insulation 

New edition of 40-page industrial prod- 
ucts catalog on insulations, refractory 
products, and others. Johns-Manville 


796. Lubricant 

Uses of colloidal graphite for piercing, 
forging, stretch forming and wire draw- 
ing operations. Acheson Colloids 


797. Lubrication 

24-page illustrated bulletin gives his- 
tory of 100 years progress in cutting oils, 
core oils and lubricants. Swan-Finch Oil 
Corp. 


798. Liquid Level Control 
Bulletin on electronic and magnetic 
controllers which are independent of 
pressure, temperature, acids, salts. Fer- 
rara, Inc. 


799. Low-Temperature 
Properties 
48-page bibliography of characteristics 
of steels at low temperature covers 1904 to 
June 1953. Inco 


800. Machining Costs 

12-page “Relation of Machining Time to 
Material Cost.” Comparative machinabil- 
ity costs per ton for eleven steels. La 
Salle Steet 


801. Magnesium 

42-page booklet on wrought forms of 
magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 


802. Magnesium Applications 


60-page book gives 54 case studies on 
uses. Dow Chemical 


803. Magnesium Castings 

8-page bulletin on manufacture and ap- 
plication of sand molded magnesium cast- 
ings. American Radiator & Standard 
Sanitary Corp. 


804. Magnesium Fastenin 
Article on mechanical fastening of mag- 
nesium and precautions in assembly, from 


Magazine of Magnesium. Brooks & Per- 
kins 





805. Magnetism 

Data on magnetism in stainless steel 
castings, its importance in chromium and 
chromium nickel castings and wrought 
alloys. Empire Steel Castings 


806. Mechanical Cleaning 
Booklet on how brushes are used for 
cleaning welds, stainless sheets, hot cast 
iron, automotive parts, brass fixtures. 
Pittsburgh Plate Glen. Brush Div. 


807. Melting Aluminum 
Bulletin 310 on furnaces for melting 
aluminum. Lindberg Eng’g. 


808. Melting Furnace 

Bulletin gives specifications, diagrams, 
performance and other technical data on 
Simplex melting furnaces. Lindberg En- 
gineering 


$09. Metal Analysis 

Brochure on Quantometer, which fur- 
nishes pen-and-ink records of quantita- 
tive spectrochemical analyses with extra 
copies. Applied Research Labs. 


810. Metal Cutting 

64-page catalog No. 29 gives prices and 
describes complete line of rotary files, 
burrs, metalworking saws and other 
products. Martindale Electric 


811. Metal Sorting 
Data on nondestructive sorting tool for 
raw, semi-finished or finished parts. Dice 


812. Metal Treating 

Reprint on “Heat Treaters Cite Short 
Cuts to More Effective Purchasing.” 
Metal Treating Institute 


$13. Metallograph 

Metallograph, described in catalog 
E-240, furnishes four different accurate 
images of same sample for complete iden- 
tification with bright field, dark field or 
polarized light. Bausch & Lomb 


$14. Metallurgical Apparatus 
200-page catalog of metallurgical appa- 
ratus: cutters, grinders, mounting presses, 
polishers, metallographs, microscopes, 
cameras, testing machines, analytical 
apparatus, spectrographs, furnaces, acces- 
sories and supplies, and 250 recommended 
metallurgical books. Buehler Ltd. 


815. Microhardness Tester 

Bulletin DH-114 on Tukon hardness 
testers in research and industrial testing. 
Wilson Mechanical Instrument 


816. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Kent Cliff Laboratories 


817. 
22-page catalog describes microscopes 
featuring ball bearings and _ rollers 
throughout the focusing system and a 
low-position fine adjustment, providing 
comfortable operation. Bausch & Lomb 


$18. Moly-Sulphide Lubricant 

40-page booklet on Moly-sulphide lub- 
ricant gives case histories for 154 different 
uses. limax Molybdenum 


819. Nickel Alloys 

38-page handbook on wire, rod, strip of 
Monel, Inconel, nickel and nickel clad 
copper. Alloy Metal Wire Co. 


820. Nonferrous Tubing 

Bulletin on seamless, brazed and lock- 
seam tubing in brass and coppywr. H & H 
Tube and Mfg. 


821. Nonferrous Wire 

Folder gives wire fase and footage 
chart and data on beryllium copper, phos- 
phor bronze, nickel, silver, brass and 
aluminum wire. Little Falls Alloys 


822. Nuclear Radiation Cell 
Data on industrial instrumentation ap- 
plications of the Ohmart cell, the radio- 
(Continued on page 32A.) 


Microscopes 





HEVI DUTY BOX 
TYPE FURNACE 


Hardening piston rings at 
1850° F. is one exacting 
use of this furnace. Hevi 
Duty design and construc- 
tion assures uniform and 
fast heating with low 
maintenance costs in 
electric furnaces for many 
applications. 


HEV! DUTY SHAKER 
HEARTH FURNACE 


This modern production 
tool will either carburize, 
nitride, dry cyanide, or 
bright harden up to 150 
pounds of work per 
hour. The work passes 
through the furnace and 
drops directly into the 
oil quench. Results are 
clean, uniformly treated 
parts with minimum dis- 
tortion. Bulletin HD-850. 


Hevi Duty Electric Company designs, and builds many types of electric heat 
Call on us to help solve your heat 


treating furnaces and gas generators. 
treating problems. 


HEVI 
MILWAUKEE 1, 


Dry Type Transformers 


WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively 
Constant Current Regulators 


MARCH 


1954; 


DUTY ELECTRIC COMPANY 
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(Continued from page 31.) 
active sensitive element which converts 
nuclear radiation into electrical energy. 
Minneapolis-Honeywell 


$23. Oil Quenching 

Catalog V-1146 on self-contained oil 
cooling equipment. Selection tables for 
volume of oil required and oil recircula- 
tion rates. Bell & Gossett 


$24. Periodic Chart 
Latest periodic chart of the elements 
Green and black, 11 by 14 in., official 1952 


data. General Electric 


$25. Phosphate Coating 

12-page “Phosphate Coating Chemicals 
and Processes” gives data on paint bond- 
my, rust proofing, protecting friction sur- 
faces, improving drawing and extrusion 
American Chemical Paint 


$26. Pickling 

80-page book “Efficient Pickling” covers 
all variables of process. Many charts and 
tables. American Chemical Paint 


$27. Pickling Baskets 
Data on baskets for degreasing, pick- 
ling, anodizing and plating. Jelliff 


$28. Plating 

Bulletin CR-110-5 describes equipment, 
bath, operating conditions and control of 
high-speed chromium plating process 
United Chromium 


$29. Plating Equipment 
16-page bulletin on anodes, anode 

accessories, plating processes and plating 

chemicals. Hanson-Van Winkle-Munning 


$30. Powder Metallurgy 
Information on sponge iron powder 
Ekstrand “& Tholand 


$31. Powdered Metals 

Bulletin 800-A on pre-alloyed iron pow- 
ders with varied chromium-nickel con- 
tents. Metal Hydrides 


$32. Precision Casting 

12-page illustrated booklet on precision 
casting with emphasis on the most widely 
used equipment and supplies. Check list 
of applications in various fields. Alex- 
ander Saunders 


833. Presses 

16-page catalog on hydraulic bending, 
straightening and plate forming presses 
Lake Erie Engineering 


$34. Pyrometer Supplies 


Buyers’ Guide for pyrometer supplies, 
No. 100-5. Minneapolis-Honeywell 


$35. Rare Earths 


8 page Progress Report Number 1 


“Rare Earths in lron and Steel Melting.” 
Molybdenum Corp 


$36. Recirculating Furnaces 

_ Bulletin 81 describes heat treat- 
ing furnaces for ferrous and nonferrous 
parts and other heat treat equipment 
Despatch Oven 


$37. Recorder 

Bulletin C2-2 on electronic strip chart 
recorder for temperature, speed, static 
Strain, voltage, amperage Wheelco 


838. Recorder Controller 
4-page bulletin on multi-point circular 
chart recorders. Fielden Instrument Div. 


$39. Recorder Controllers 

48-page ND 46(1) gives specifications, 
installation pictures of recorders and con- 
trollers for temperature, strain, other 
variables. Leeds Northrup 


840. Refractories 


16-page book on mullite-base refractor- 
ies—ramming mixes, mortars, patches, 
castables. Mullite Refractories 


$41. Refractory Cement 
Bulletin discusses refractories and heat- 
resistant concrete. Lumnite Div 


$42. Refractory Mixes 

16-page bulletin 315 on properties and 
applications of sillimanite super-refrac- 
tory ramming mixes and furnace patches 
Chas Taylor Sons 


$43. Rust Preventives 
12-page bulletin on water-soluble rust- 
preventive. Production Specialties 


$44. Salt Bath Control 


Data sheet 5.2-5 describes instrumenta- 
tion for temperature control of salt baths 
in heat treatment of high speed steel 
Minneapolis-Honeywell 


$45. Salt Bath Descaling 

12-page bulletin B-40 describes continu- 
ous and batch descaling lines for remov- 
ing oxide from steel, bronze, copper, 
stainless and titanium. Drever 


$46. Salt Bath Furnaces 


Data on salt bath furnaces for batch 
and conveyorized work. Upton 


847. Salt Baths 


32-page bulletin on salts for tempering 
annealing, neutral hardening, martemper- 
ing and carburizing. Heat treating data 
E. F Houghton 


848. Salt Baths 


28-page book deals with heat treatment 
carburizing, bath maintenance, safety 
precautions. American Cynamid 





$49. Sendivasting 

Data on continuous feed, cabir 
sandblast machine and application 
man Bros., Inc. 


850. Selective Carburize: 
Bulletin on “No-Carb” for s 
carburizing and prevention of dec 
zing on high alloy steels during 
for hardening. Park Chemical 


$51. Selective Heating 
Bulletin on power control for 
heat treating. Cincinnati Milling . 


852. Shearing 

16-page catalog on pivoted-blade 
for cutting metal up to 1.25 in 
Cleveland Crane « Businnesine 


$53. Sheet Metal Testin; 
8-page folder on equipment for 

the drawing, stamping and foldin; 

ties of sheet and strip. Deakin 


$54. Silver Brazing 


10-page technical bulletin on 
preforms. Specifications for 13 t 


joints. Lucas-Milhaupt 
$55. Silver Brazing 


Series of eight technical bulle 

silver brazing. Joint strength 
stress analysis, heat treatment 
Handy «& Harman 


$56. = Slitting 

76-page book on slitting lines f 
and sheets. Design, selection, op 
time studies of operating cycle 


$57. Sodium 

24-page book on handling sodiur 
laboratory and plant. Application 
scaling. Ethyl Corp 


$58. Soldering Aluminu 

6-page folder on use of a nonce 
flux for soldering aluminum. I 
joint strength and ductility. In 
and Wires. Inc 


$59. Soldering Aluminu 
Article on techniques and mate: 
soldering aluminum. Reynolds |! 


$60. Soldering Equipme 
8-page brochure on soldering ar 
ing equipment describes new 
pe gun and shows its app! 
to production-line soldering and 
Metallizing Co. of America 


861. Sonie Thickness T 
Measurement of wall thickne 
one side by sonic method. Bransc 


$62. Specifications Inde 
28-page cross index lists copp 
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| applications Le eat Treat Furnace Layout 
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‘arb” for selective 
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eels during heating 
Chemical 
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FIRST CLASS les, are electrically in Be A 
PERMIT No. 1595 ne ; | 
ange aa While production flows at a rapid the ba 

Cleveland, Ohio 





a3 : 
so automatic that only a two-man crew is meqduun for 
loading and unloading—one man on each side! 


This is the type of furnace engineering that pays off in 
lower heat treat costs to you! And it’s available on simple 
single-furnace jobs, or complex multi-furnace installa- 
tions. It will pay you to write for more information— 
today! Holcroft & Company, 6545 Epworth, Detroit 10, 
Michigan. ' 











@ PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOGE 





CHICAGO, ILL. + CLEVELAND, OHIO + HOUSTON, TEXAS . PHILADELPHIA, PA 


CANADA EUROPE 
Walker Metal Products, Ltd. SOFrtLm 
Windsor, Ontario Paris 6, France 
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tool heat-treating 


with a 
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specifications of 1 
ment agencies. Ai 


$63. Spot Ts 

Brochure on sp 
identifying metals 
cal Testing 


$64. Spot W 
Bulletin on in 
welding gun whic! 
only and without 
Reduction 


$65. Spring 
Spring steel cat 
hardened and temy 
133 cold-rolled anc 
in stock. Sandvik 


$66. = Stainles 
20-page catalog 
screws, nuts, was 
sheet metal screw 
ting and specialties 


$67. Stainles 

Selector gives n 
and mechanical pr 
sistance of variou 
steel. Crucible Ste 


$68. = Stainles 
Data sheet on w 
35% Ni—15 Cr. M 
bars to 1800° F: de: 
Rolled Alloys 


$69. = Stainles: 
20-page book on 
Electro Metallurgic 


870. Stainles 

3ulletin No. S-22 
cation and chemica 
welded tainles: 
Steel Tubes 


871. Stainles: 

28-page book or 
fabrication of stain 
and Tubes Dir te 


872. Steel 52 
New stock list on 
ring forgings. Pete 


$73. Subzero 
8 page folder on 
volt ax operatil 
hrink fitting. hare 
testing Webber A 


874. Subzero 

Data on chest fo 
for production use 
$75. Super I 


Folder on molyb« 
speed teel for use 
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607 
608 
609 
610 
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613 
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615 
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618 
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620 
621 
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623 
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625 659 67 
626 651 67 
627 652 67 
628 653 67 
629 654 67 
630 655 68 
631 656 68 
632 657 68 
633 658 68 
634 659 68 
635 660 68 
636 661 68 
637 662 68 
638 663 68 
639 664 68 
640 665 69 
64! 666 69 
642 667 69 
643 668 69 
644 669 69 
645 670 69 
646 67! 69 
647 672 69 
648 673 69 
649 674 69 





cations of nine different Govern- 
agencies. American Brass 


Spot Tester 
hure on spot testing method of 
ying metals instantly. Metallurgi- 
sting 


Spot Welding 
‘tin on inert gas-shielded spot 
g gun which welds from one side 
nd without a back-up plate. Air 
fon 


greater than with ordinary high speed 
steel. Heat treatments. Firth Sterling 


876. Tanks & Linings 

16 pages of data on tanks and corrosion- 
resistant linings for cleaning and plating 
solutions. Chemical Corp 
877. Tempilstiks 

“Basic Guide to Ferrous Metallurgy”, a 


plastic laminated wall chart in color 
Claud S. Gordon 


881. Thermocouples 

20-page Bulletin 714 on thermocouples, 
protecting tubes and wells, insulators, 
leads, connectors, heads. Gen. Electric 


882. Tool Steel 
20-page booklet on selection of proper 


tool steel support material for use with 
carbide tools. Allegheny Ludlum 


883. Tool Steel 


Folder on high carbon, high vanadium 


tungsten base high speed steel. Latrobe 


884. Tool Steel Color Guide 
Color guide to estimate temperatures 

has heat colors on one side and temper 

colors on the other. Bethlehem Steel 


885. Tool Steel Selector 

; ; ‘ Selector is handy chart featuring gen- 

tained on evlindrical surfaces eral and heat treating data on non-de 

forming, water hardening, high speed tool - 
and hollow die steels. A. Milne 


886. Tool Steel Selector 

Twist the dial of the 9-in. circular 
selector and read off the tool steel for 
your application. Crucible Steel 


887. Tong Ammeters 
Stainless Steel — Bulletin on tong test ammeters, a.c. or 
sheet on wrought alloy type 330 cman Sta ecg ete — d.c., for instant current measurements 
ane ~ .- a i, pe « santo ro without breaking circuit or touching con 
i—15°7 Cr. Mechanical properties of T one . A 

, 1800° F: design stresses to 2100° F ductor. Columbia Electric 


Alloys B88. 





Spring Steels 
ig steel catalog offers 785 sizes of 
ied and tempered spring steels, and 
d-rolled and bright annealed sizes 
k. Sandvik Steel 


639. 
New 


chart gives corrections to be 


Hardness Tests 
pocket-size celluloid 


Stainless Fastenings added to hardness values ob 
ige catalog of stainless steel cap 

nuts, washers, machine screws, 
metal screws, set screws, pipe fit- 
id specialties. Star Stainless Screw 


Stainless Steel 
‘tor gives machinability, physical 
echanical properties, corrosion re- 
e of various grades of stainless 
Crucible Steel 








came tot eet 


Tungsten Carbide 

72-page catalog on tungsten § carbide 
products, including tools, die 
rolls Metal Carbides Corp 


$89. Vacuum Gage 

Folder GEC 986 on molecular vacuum 
gage for measuring pressure without 
external detectors General Electric 


890. Vacuum Metallizing 

Brochure on “Vacuum Metallizing To 
day” gives applications and techniques 
Stokes Machine 


891. 


Stainless Steels 
ize book on uses of stainless steels 
» Metallurgical 


gages 








Stainless Tubing 
‘tin No. S-222 gives property, appli-  _ 
and chemical data of seamless and of various diameters, when a 

stainless steel tubing. Globe 
"ubes 





comparison is needed between 
Stainless Tubing cylinder hardness and hard 
ge book on corrosion, uses and 
tion of stainless steel tubing. Steel 
ibes Div., Republic 


ness of the same material 


tested flat. Wilson Mechanical 


Vacuum Pumps 
Instrument Div. 





Steel 52100 Sulletin V51B describes line of vacuum 
stock list on 52100 tubing, bars, and pumy Kinney Mfg 
rgings. Peterson Steels k . : ; 

a ; $92. Welding Equipment 

Subzero Freezer $78. Testing Controllers Catalog on Cadwell process and ar 
se folder on portable freezer, 110 Bulletin 48 on program controllers for welding accessories. Erico Products 
.c., operating to -180 F.. for production and quality control and for a . 

fitting. hardening. stabilizing and research and development. Tinius Olsen $93. Wire Baskets 


84-page book on fabricated baskets for 
- _ P P 
879. Testing Machines dipping and heat 
28-page catalog on screw power univer- Wire Cloth 
il testing machines and accessories. Con 
truction specifications. Riehle 894. 


Webber Appliance 

- treating Cambridge 
Subzero Freezer 

on chest for use down to -95° F =a p 

duction use and testing. Revco Zirconia 


Folder on new, patented process in 


Super High Speed Steel B80. Phermocouple Protection which each zirconia crystal is stabilized 
“+r on molybdenum, 8% cobalt high 4-page Bulletin No. P1261 on metal- Characteristics of tabilized = zirconia 


teel for use at speeds 20 to 25’ ceramic thermocouple wells Bristol Co irconia Corp. of America 
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with LINDE Oxygen 


meus BIG PLUS 


. that’s LINDE SERVICE 


In every metalworking operation, 
new materials, changing require- 
ments, and unexpected emergencies 
create special situations thatdemand 
skill and experience. 

That’s where LINDE SERVICE 
comes in. LINDE’s field engineers 
stand ready to help you meet such 
conditions, They re backed by LINDE 
laboratories, where research in oxy- 
gen manufacture, distribution sys- 
tems, and application methods has 
been carried on for more than 40 
years, 

When you use LINDE Oxygen, 
you're also getting, when you need 
it, practical advice and engineering 
service that can’t be matched any- 
where else. 





AT WORK—FOR YOU 


At the LINDE Laboratory, research is constantly 
under way on time and money saving methods 
and materials for utilizing oxygen and oxy-acety- 
lene processes. 


LINDE SERVICE 


is the unique combination of 
research, engineering, and more 
than 40 years of accumulated know- 
how that is helping LINDE customers 
save money and improve production 
in their uses of oxygen and oxy- 
acetylene processes. 





If your company uses oxygen, LINDE SERVICE can mean 
dollar savings to you. Let us tell you how. 


LINDE AIR PRODUCTS COMPANY 
Division of UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street (Ta New York 17, N.Y. 
Offices in Principal Cities 
In Canada: Dominion Oxygen Company, Limited, Torosto 
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Tests show as much as 


450% reduction in 


machining time 


No change in physical properties or in the heat 
treatment i\ormally associated with D-2 type die steel. 


Contact your Latrobe representative or write direct to Latrobe, Pa. for complete information. 





STEEL COMPANY 


LATROBE, PA 


With drying ovens under Electro 
max control, danger of either wet or 
burnt cores is practically eliminated 
Cores, above, come out of the oven 
clean and thoroughly dry. 


dri. Ad ND47\5 
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FOR DODGE STEEL CO’S 
ELECTROMAX CONTROLLERS 


Over 5 years ago, Dodge Steel Co. put Electromax 
controllers on their core ovens. Since then... 
thanks to the dependable, maintenance-free oper- 
ation of these controllers . . . not a core has been 
rejected because of off-temperature baking. The 
result . . . reduced operating costs and increased production. 
Even under 24 hour operation and daily exposure to high ambient 
temperatures, dust, dirt and vibration, oven temperatures are 
always within +5 F. 
During the entire period, Electromax has required no mainte- 
nance... is still assuring the right temperature for each bake. 
Electromax may be the inexpensive, electronic controller you’ ve 
been looking for. Applied to either fuel-fired or electric furnaces, 
it controls temperatures up to 1000 F. 
For full details, contact any of our branch offices or write directly 
to 4927 Stenton Ave., Philadelphia 44, Pa. 


ill 
LEEDS IN NORTHRUP 


instruments i automatic controls «¢ furnaces 




















as is 2 — 
— 
You can make this highly stressed structural bracket by: 


Machining from a typical forging Same ee tere 
Metal waste —High Metal waste —High 
Machining cost —High Machining cost —High 
Physical properties —High Physical properties — Fair 
Material cost —High Material cost —High 


? Machining from a casting 4 Hunter Douglas Impact Forging 
Metol waste —High Metal waste —Low 
Machining cost —High Machining cost 
Physical Properties — Low Physical properties 
Material cost —Low Material cost 


Every method offers an advantage, but Impact Forging 
offers every advantage. 





Discover the advantages of 


IMPACT FORGING 


FROM 
HIGH STRENGTH ALUMINUM ALLOYS 


| geese FORGING is a new technique perfected by 
Hunter Douglas to mass produce heat-treatable 
aluminum alloy parts with close dimensional tol- 
erances and forged grain flow. Impact Forging forces 
the material to the desired shape by direct compres- 
sion with little metal waste. Many times the part 
is impact forged to final print in one operation, 
eliminating any secondary machining operations. 

Impact Forging offers you variable side walls, 
zero draft, and close dimensional tolerances in a 


variety of tubular, rectangular, and symmetrical 
shapes. The economic advantages of Hunter Doug- 
las Impact Forging can be best realized if you are 
designing a part for production in quantities of 
1 thousand to 1 million a month. Impact Forging 
gives close dimensional tolerances, micro-precise 
surface finish, and the high physical properties of a 
forging. Spark your imagination and improve your 
position in the competitive field by investigating 
the advantages of Hunter Douglas Impact Forging. 


qoct Oa, 
* Ne 


write for free brochure on your company letterhead UJ N T t R p 0 UJ G LA S CORPORATION 


Dept. 20 « 


RIVERSIDE, CALIFORNIA e TELEPHONE RIVERSIDE 7091 
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Here is a Lubricant that Can’t WY) 





Burn Off, Flake, or Gum Up 


‘dag’ dispersions of colloidal graphite form microscopically thin dry lubri- 
cating films which fight friction beyond the burning-points of most oils. They 
cannot burn off, flake, or gum up at ordinary metalworking temperatures. 
These dry films are unaffected by heat up to 750°F. . . . under some condi- 
tions up to 3,000°F. 

‘dag’ dispersions can profitably be used in stamping, deep drawing, piercing, 
casting, forging, stretch-forming, and wire drawing operations. They lessen 
die wear, produce smooth parting and clean surfaces, minimize scaling and 
sticking, reduce tearing and rippling, and assure uniform dimensions. 


For more details on metalworking applications, write for Bulletin No. 426-C7. 


Dispersions of molybdenum disulfide We are also equipped to do custom dispers- 
are available in various carriers. ing of solids in a wide variety of vehicles. 


dag Acheson Colloids Company, rect teres, mcs. 
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CORROSION RESISTANCE — 


RESISTANCE TO SCALING 


HERE’S THE 
ANSWER 
TO FAST 
ACCURATE ay 
SELECTION SELECTOR 
OF STAINLESS 
STEELS 


r 4 
5 
. 
re 
t 
ie) 
< 
= 2 
z 
Q 
z 


The answer to most of your questions about stainless HOW THE SELECTOR WORKS: 


steels are right at your finger tips, when you use Crucible’s 


< Start with the problem. For example, resistance 
unique new Stainless Steel Selector. mr to corrosion in contact with copper sulfate. Just 
Want to know the machinability characteristics of a set the slide at the proper index number shown 


stainless grade? Resistance to corrosion or scaling? Physi- on the Selector (in this case on the back), and 
cal or mechanical properties? You can get the answers to you have the answer in a second — grades 302 and 
these and other questions simply by setting the arrow on 316 are fully resistant to this form of attack. 

the Selector slide at the proper window. It’s just as quick 
and easy as that. 

And almost as fast as you get the answer, you can get 
the steel you need. For many of the REZISTAL stainless 
steels shown on the Selector are carried in stock in 
Crucible warehouses conveniently located throughout the 
country. 

To get your free copy just fill in and mail the coupon. 
Better do it now. 


Crucible Steel Company of America 
Dept. MP, Henry W. Oliver Building 
Pittsburgh, Pa. 


first name in special purpose steels 


54 years of Fine steclmating STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENGRAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL * REZISTAL STAINLESS * MAX-EL * ALLOY * SPECIAL PURPOSE STEELS 
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How Hot 


Whooosshh! Jet engines generate a 
powerful amount of heat . heat which, 
uncontrolled in flight, would cause disastrous 
metallurgical distortions within the delicately 
balanced engine. So the problem is ... or 
rather was .. . how to provide a dependably 
accurate means of measuring exhaust tem- 
peratures so that the pilot might have control 
over how hot his jets get. 


And the answer? Special wiring harnesses 
running from engine to instrument panel... 
harnesses now made exclusively with Hoskins 
Chromel-Alumel thermocouple alloys. 


Yes, wherever durability and accuracy are 
required in a thermocouple . . . whether for 
jet engines or industrial furnaces . . . you'll 





can a vet G 


MANUFACTURING COMPANY 


\ ssl Hie GID 2 


find Chromel-Alumel right for the job. Ex- 
tremely durable . . . highly resistant to heat, 
corrosion, oxidation . . . guaranteed te register 
true temperature-E.M.F. values within speci- 
fied close limits. 


That's only part of Hoskins’ product picture, 
Other specialized quality-controlled 
alloys developed and produced by Hoskins 
Alloy 785 for brazing belts; Alloy 717 
for facing engine valves; special alloys for 
Alloy 502 
resistant mechanical applications. And, of 
course, there’s Hoskins CHROMEI . the 


original nickel-chromium resistance alloy used 


though 
include 


spark plug electrodes; for heat 
I plug 


as heating elements and cold resistors in 


countless different products. 


4445 LAWTON AVENUE, DETROIT 2, MICHIGAN 













Heating elements made of 
Hoskins Chrome! deliver fult- 
rated power throughout their 
long and useful life. 


Sparks fly better, last 
longer in today's spark plugs 

thanks to Hoskins’ spark 
plug electrode alloys 


uff for hot jobs! 
Alloy 502 is ideally 
to many mechanical 
ral applications. 








NEUTRAL — 


means just what it says... 





asi eo ta 
te wé 
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oe eS ema he rng (ks 
For more information on AJAX Electric Salt Bath Furnaces and their 
many uses — hardening, annealing, brazing, tempering, cleaning, 
quenching, etc. — metallurgists and metalworking executives are 
invited to write on their firm’s letterhead for the new 72-page Booklet 
No. L1OB. 
AJAX ELECTRIC COMPANY 


910 Frankford Ave Philadelphia 23, Pa. 


Ajax Engineering Corp 
Ajax Electric Furnace Corp. Ajax Electrothermic Corp 
In Caneda: Conadian General Electric Co., Lid., Toronto, Ont 


AJAX 





ELECTRIC 


Af, 


if 


++. and an amazing volume of work 
can be treated in small, relatively 
inexpensive salt bath equipment. 


A neutral salt bath provides an ideal means of heat- 
ing carbon or alloy steel parts without any dele- 
terious effect on the surface, such as scaling, 
pitting, carburizing or decarburizing. The bath 
completely seals out all air while work is heating 

. and a thin film of salt remains when work is 
removed, protecting it right up to the instant 
of quenching. 

All “protective atmospheres,” gas generating 
equipment and specially trained operators re- 
quired for their use are eliminated . . . with cor- 
responding savings in initial expense, operating 


costs and floor space requirements. @ 


Heating cycles are 4 to 6 times faster than in atmosphere 
or radiant type furnaces —enabling small furnaces 
to handle a large volume of work — because heat 
is transferred by conduction rather than by con- 
vection or radiation, all surfaces of the work being 
in direct physical contact with the molten salt. 
Heating, therefore, is both rapid and uniform... 
eliminating the cause of most distortion. 


Unique internal heating principle of the AJAX furnace 


utilizing patented, closely-spaced, immersed 


electrodes — produces an automatic electrody 
namic stirring action within the bath which con 
tributes to faster heating of the work and assures 
a temperature variation of less than 5° F. through 
out the bath. 

This internal heating feature also permits use 
of long-lived ceramic pots, avoiding contamina 
tion of neutral baths by metallic oxides produced 
by metal pots. 


The advantages of hardening in a neutral salt bath 
can be further enhanced by use of an isothermal 
salt bath quen¢ h (martempering or austemper 
ing) to hold distortion to a minimum and elim- 
inate quench cracking. 


SALT 
BATH 


FURNACES 
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Dolly is 
racked with 612 
die-cast horns ready for 
a brilliant metal finish to 

be applied in Stokes Vacuum 
Metallizer at Yoder Manufacturing 

Co., Little Rock, Ark. While this is in 
process another rack will be loaded to 
replace it. Vacuum Metallizing is now 
gaining rapid acceptance in many automo 
tive, electrical and electronic applications 


/ 


In Minutes These 612 Die-cast Horns 





will be Brilliantly Metal-coated! 


Metallic finishes in many metals and many colors are now applied by Vacuum Metallizing / 
and the product is ready for lacquering and packaging without hand work. No plating or finishing 
plant can afford to ignore the tremendous opportunities which Vacuum Metallizing creates. 


Ornaments and display materials, toys, trophies, furniture handles, emblems, jewelry, 
nameplates, reflectors and many other metal parts are now largely vacuum metallized 
Automobile parts are a new and fast-growing market. Electrical and electronic parts 

offer unlimited possibilities. Some installations deliver as high as 100 loads of finished parts 
per 24-hour day from a single Stokes Vacuum Metallizing unit without use of specially skilled 
labor. Stokes trains your workmen and you start into production. 


Units of 24, 36, 48 and 72-inch diameter are available, some fully automatic in operation. 
Floor space requirements are low, as these are integrated “package” units 

of the fastest and most efficient type. 

Stokes Laboratory will metallize your samples, evaluate your application, recommend 
techniques to be employed, plan cycles, report on costs ... and share with you the 
benefits of Stokes’ 40 years of leadership in high-vacuum technology. 


, 


Write today for a comprehensive brochure, “Vacuum Metallizing Today,” which 


describes the applications and 
techniques of Vacuum Metallizing. 


F. J. Srokes MACHINE COMPANY 


PHILADELPHIA 20, PA. < To K ce s 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages ‘industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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Fo R 
RUST 
SCALE 








‘<s 


Be :.."ALKA-DEOX” DERUSTING PROCESS — An alkaline electrolytic process for rapid, 
removal of rust and scale from steel, cast iron and malleable iron. Operates at room 
temperature. No attack on busis metal. Uses Enthone Compound 134. 


“COMPOUND 42” — CLEANER AND RUST REMOVER FOR STEEL. A solvent acid 
cleaner for rapid removal of oil, rust and oxide from steel, zinc, aluminum and 
other metals to prepare them for painting or organic finishing. 


“DESCALER 2A” — POWDERED ACID PICKLING COMPOUND. A powdered acidic com- 
pound added to water to make pickling solutions for iron and steel. Safer to handle 
than sulphuric acid. Gives controlled acidity to prevent overpickling. 


“ACTANE 33” — POWDERED COMPOUND REPLACES HYDROFLUORIC ACID. A dis: 

mas’: -<persing agent added to acid pickles to remove colloidal and siliceous films from 

*~ metals. Also an additive for sulphuric and nitric acid pickles to promote faster 
pickling of stainless steel, aluminum and titanium. 


“ACID ADDITION AGENT” —STOPS ACID FUMES. A surface active material extensively 


used in acid pickles to reduce fuming, to give better wetting and to promote better 
pickling. 


*“INHIBITOR 8” — STOPS ACID ATTACK ON STEEL. An all-purpose inhibitor for acids 
including sulphuric and hydrochloric acids to stop attack on steel during pickling 


Write for fuily descriptive literature. 


442 ELM STREET 
HAVEN, CONNECTICUT 


DISTRIBUTOR STOCK POINTS 
ARDCO, INC R. O. HULL & COMPANY L. H. BUTCHER COMPANY 
$000 West ~ird Sereet, Chicago 38, Illinois 1400 Parsons Court, Rocky River, Ohio 3628 East Olympic Bivd., Los Angeles 2 5, California 
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SURE, were sure 
you’re getting the 
right copper alloy! 


sn aT DAA Ae 


a a occa 


CHASE metallurgists use fantastically accurate instruments 
to check the brass shipped to you in wire, rod, sheet or tube. 


Phe Quantometer, for instance, tests a brass sample for 18 
elements in 142 minutes. 


An Electron Microscope, Spectroscope, and an X-ray Dif- 
fraction Unit are also part of Chase laboratory equipment 
so that we can be absolutely certain that the Chase brass 
you buy has exactly the right composition, grain structure, 
, . — Here a brass sample is being inserted into the 
» xe > g > : ‘haracte ‘ x » t 
temper, dimensions and other physical characteristics your sep-apeth chant of tee Cmaivantet Gur onal 


product requires. ysis. In a matter of only 1'2 minutes, sample 
will be completely analyzed. 


The Nation's Headquarters for Brass & Copper 
Albany * Cleveland Kansas City, Mo. New York San Francisce 
Atlanta Oalies Los Angeles Philadelphia Seattie 
Baltimore Denver’ Milwaukee Pittsburgh Waterbury 

® BRASS & COPPER Boston Detrovt M nneapol's Providence 


Chicago Houston Newark Rochester’ (* sales 
WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION Cuncinnat indianapolis New Orleans St. Lows office onty) 
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\ 
HUGE in ~y5I 5 MILES OF 
. SAVI N G FLAW DETECTION 


“The others wanted weeks... 
fo}. cy ae re) :} but dy/chek 


WITH did it in days...” 


JAMES A. MITCHELL, Plant Supt 
y Cc e Stendard Steel Corporation, Los Angeles, Calif. 


Five miles of welding that must be checked for flaws carefully and 
accurately, This was the problem faced by Standard Steel while con- 
structing a gigantic vacuum tower for one of America’s leading petro- 
leum refiners. Here was a job where accuracy was vital and where time 
and cost factors were of major importance. After checking other processes 
calling for importation of outside specialists and with completion time 


measured in wecks, Standard Steel turned to Turco and the dye-pene- 
FOUR SIMPLE STEPS eee trant method 


With Turco Dy-Chek the huge job was accomplished in days rather 
than weeks ...was done with Standard Steel personnel...and at a saving 
in cost that amounted to hundreds upon hundreds of dollars 

You may not be building vacuum towers over 50 feet high or dealing 
with welds 5 miles in length but if you are fabricating metal in any 
size or shape you'll find those hidden flaws with greater certainty 
Apply Dy-Chek Dye Penetrant you'll find them faster and at lower cost if you'll turn to Turco 
Dy-Chek . .. first! 


Clean Surface 


Remove excess Dye Penetrant Regardless of size...regardiess of 
shape...the Turco Dy-Chek dye-pen 
with Dy-Chek Dye Remover pr process wil locate osieiien 
flaws in any metal. No expensive 

° ; equipment is needed...no trained 
4 Apply Dy-Chek Developer. personnel is required. Flaw detection 
the Dy-Chek way is simple, certain 
and fast. Initial costs are low 
operating costs are low. Why not 
investigate today? 


Flaws are revealed. 





67 SPECIALIZED SERVICE CENTERS Write for FREE 
From coast-to-coast and border -to- Descriptive 
For Cleaning or Metal Conditioning Problems... Turn to Turco First! border Turco specialists and Turco Booklet. 
warehouses are in most principal Don't be without 
cities. Consult your local classified this completely 
phone book for the one nearest you F informative, 
profusely illus- 
trated booklet 
on flaw detec- 
tion. it's free 
and yours for 


: TURCO the asking! 
: PRODUCTS, INC. 
a ail j Chemical Processing Compounds 


Solvent Spray Phosphate Cooting Paint Removing 6135 So. Central Ave., Los Angeles 1, Calif 


Hot or Cold Immersion Sproy Washing 


Factories: Newark, Chicago, Houston, Los Angeles 


BIsTRICT New York 6.NY Chicago 1, Ii! Los Angeles 1, Calif Atlanta 3, Georgia Seattle, Wash Kansas City 8, Mo Houston 10, Tex San Francisco 7, Catt Phiiadeiphis 23, Pena 
SALES OFFICE 21 West St 75 €&. Wacker Or 6135 S Central Ave 317 Mortgage Guarantee Bidg 1565 6th Ave So 2110-12 Grand Ave 1606 Henderson St 605 Thera St 95 Fairmount Ave 
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What’s the best 
block insulation for 
I900F? 





SUPEREX ... 


with the proved record 


for long service! 








The most widely used 


high temperature block insulation 
for over a quarter century... 


SUPEREX® high tempera- 
ture block insulation has long been in- 
dustry’s No. 1 choice for service tem- 
peratures up to 1900F. It provides major 
economies . . . reduces fuel costs, cuts 
heat losses, keeps maintenance expense 
down, costs less to install and has long 
service life. 

These are the reasons why 90% of 
the nation’s hot blast stoves are Superex 
insulated ... and why the low cost open 
hearth steel producers use Superex in 
their regenerators. 

Made of specially selected and cal- 
cined diatomaceous silica blended with 
other insulating materials and bonded 
with asbestos fiber, Superex will safely 
withstand temperatures up to 1900F with 
negligible shrinkage. 

Superex has been used with outstand- 
ing success in all types of industrial and 
metallurgical furnaces and ovens, sta- 
tionary and marine boilers, auxiliary 
power plant equipment, regenerators, 





kilns, roasters, high temperature mains, 
flues and stacks. 


Superex has all these 
important advantages... 


Low thermal conductivity — Exceptionally 
high heat resistance (1900F) combined 
with excellent insulating value. 


Light weight — Approximately 2 lb per sq 
ft per in thickness. 


Great physical strength—Approximately 6 
tons pressure per sq ft are required to 
compress Superex '‘« in. 


Long, efficient service life—Superex main- 
tains high insulating value indefinitely— 
will not disintegrate in the service for 
which it is recommended. 


Fast, easy application —Supercx may be cut 
with an ordinary knife or saw for fitting 
around openings or to irregular surfaces 
Because of its light weight and convenient 
sizes, Superex assures fast and economical 
installations. 





For complete information about Superex 
block insulation, write for Brochure 
IN-134A. Address Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 
write 199 Bay Street, Toronto 1, Ontario. 


Waste is minimized with Sup b of the variety 
of thicknesses available Special shapes and intermediate 
thicknesses between those shown are also available. 








Johns-Manville fol INSULATIONS 
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Die Blocks have your number 


4 


7 











sFOX 3 


2 mo-.ve-Die om 
TEMPER 


2 
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Phe entire history of a Finkl die block is hot stamped on its side. For 
instance, +7600 is the heat or melt number used to fill the order. 
30893 is the production number. The FX and Diamond F is the 
trademark of the special steel used. ‘Temper 2 signifies the hardness to 
which the block is heat treated. The arrow shows the direction flow 
of the metal as a guide for die sinking. The A5 under the arrow indi- 
cates the block location in the ingot runout. 

All of this means that we process our forgings and die blocks accord 
ing to the requirements of you, our customer, with a complete file 
checking cach step from molten steel to finished product. It also means 
that when you receive a Finkl forging or die block it can be used with 
confidence. It will do your job and do it well. When you need quality 
and service specify Fink] forgings and die blocks 

For technical assistance or further information concerning vour fore 
ing problems, call or write your nearest Fink! District Office 


DETROIT 26: 2838 Book Bidg. WOodwoard 1-1315 + CLEVELAND 14: 1914 NBC Bidg. CHerry 1.2939 
PITTSBURGH 22: 1302 Ciark Bidg. ATlantic 1-639) * INDIANAPOLIS 5: 132 East 30th Street. HICkory 
4647 + HOUSTON 1: PO Box 1891. CAPitol 2121 + ALLENTOWN: 737 North 22nd Street. HEmiock 
4-3333 + ST. PAUL 1: 445 Endicott Bidg. CEDar 1600 + COLORADO SPRINGS: 534 West Cheyenne Road 
MElrose 2-0431 * SAN FRANCISCO 5: Monadnock Bidg. EXbrook 2-7018 + SEATTLE 4: 3104 Smith 
Tower. SENeca 5393 + BIRMINGHAM: PO Box 1606. 7.1603 + KANSAS CITY 6: 950 Dierks Bidg 
HARrison 1060 + 
Eastern warehouse EAST CAMBRIDGE 41: 250 Bent Street. Elliot 4-7650 
Western warehouse LOS ANGELES 29: 1001 North Vermont Avenue. NOrmandy 3-214] 


4P) A. Finkl & Sons Co. 


15 ANWIVERSARy 


FORGINGS 


, 


2011 SOUTHPORT AVENUE + CHICAGO 14 


DIE BLOCKS + ELECTRIC FURNACE STEELS 
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A MILE OR A SLICE 


IMPORTANT  MMLNE 


e orders come in three 
mall, medium and large. 

Wes the continent, Milne has 40 
saws cutting tool steel to your order, 
whether it’s in pounds or tons. 

And wherever you are, a Milne man 
is near you. There are 38 Milne 
tool steel specialists strategically 
placed to help you with tool steel 
problems and expedite your order. 
Big or little, your order gets the 
maximum in Milne service. 


ROUNDS 


Wide range of sizes 

and grades in 

WATER HARDENING— 
NON-DEFORMING— 
SHOCK-RESISTING—HOT 
WORK AND HIGH SPEED 
TOOL STEELS 


All full length Kolorkoted 
for permanent 
identification 


HOLLOW 
(Tubuler) 


W rite or call for Milne’s 
Tool Steel Selector. 








745 WASHIN oe 
GTON STN 
EW YORK } 
4,NY 


(Be sure to see the New Milne Exhibit Booth 429—A. S. T. E. Show — Phila. — April 26-30) 
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YOUNGSTOWN 
Cold Finished 
fow-¥ 74:10), et, | ome) me meh RIGID QUALITY CONTROL 


STEEL BARS @One important reason why Youngstown Cold Finished 
Uniformly satisfactory Bars are so uniformly satisfactory is that their produc- 
: tion is under the sole supervision of a single integrated 
in service because— organization—from mining the ore to shipping the fin- 
Machinability 1S ished product. 
outstanding Youngstown Cold Finished Carbon and Alloy Steel 
Tolerances are Bars are furnished in standard shapes and sizes, either 
in coils or straight lengths. For further information, 


uniformly close phone or write our nearest District Sales Office. 


Metallurgical character 
istics are rigidly 
controlled 


Youngstown 22" 


THE YOUNGSTOWN SHEET AND TUBE COMPANY ....... i575 


General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y 
PIPE AND TUBULAR PRODUCTS CONDUIT BARS RODS COLD FINISHED CARBON AND ALLOY BARS 
SHEETS PLATES WIRE ELECTROLYTIC TIN PLATE COKE TIN PLATE RAILROAD TRACK SPIKES 
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SAVE ALL THE 
WAY W'TH 


NATIONAL 


TRADE -MARK 


\\\ GARBON BLAST 
\\\\ FORNMACE LININGS 





\ 
\, *\ 
N\A 


Record operating economies — so out- 


standingly established by ‘‘National” car- 
bon in blast furnace hearths—needn’t stop 
there! Now you can get the same advan- 
tages — longer life, lower maintenance, 
smoother operation—with carbon linings 
in blast furnace walls, in tuyere and in 
bosch sections. 


Present day economics indicate now, more 
than ever, a need for carbon “‘all the way’’. 
Let’s talk itover in terms of your operation! 


A 


The term “National” is a registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 
District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 





oTHER NATIONAL CARBON prooucts: 


ELECTRIC FURNACE ELECTRODES - CARBON BRICK AND RAMMING PASTE - TROUGH LINERS 
MOLDS AND MOLD PLUGS - SKIMMER BLOCKS - SPLASH PLATES - TANK LININGS AND HEATERS 
HEAT EXCHANGERS AND PUMPS - BRUSHES FOR MOTORS AND GENERATORS 
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This Block Body for a Tension Reel repre- 
sents the coordinated effort of many National 
Forge skills in turning out the required electric 
alloy steel, the proper heat treating and the 
intricate machining to exacting tolerances. 

National Forge offers you complete forging 


service in one plant —under one responsibility. 
Why not take advantage of this ‘‘all-in-one”’ 
service the next time you need forgings? 
For full information, write NATIONAL 
FORGE AND ORDNANCE COMPANY, 


Irvine, Warren County, Pennsylvania. 


~—ommag. St 
7 a 


* - le é 


NATIONAL FORGE AND ORDNANCE COMPANY | 


IRVINE, WARREN COUNTY, PENNSYLVANIA 
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Vanadium-Alloys 


é£ 


4 





series 


of free-machining steels* 





| er ee 
in the following important toolsteel grades 
a 





| ‘ Sp 
RED CUT SUPERIOR FM OHIO DIE FM 
VASCO SUPREME FM : 
NEATRO FM CROCAR FM 
FM 
Ys egy SPEED CUT 
8N2 FM 


VAN-LOM FM 


For tool steel applications where free machining nationally-known steels listed above, simply 
quality is desirable, we offer this new FM Series. specify the brand name desired, followed by 
Vanadium-Alloys FM steels machine more the letters FM. 

easily, permit better machined finish, and in 


Complete information on our FM steels is 
certain instances show improved performance. 


available from your Vanadium-Alloys represen- 


To obtain free machining characteristics in the tative. Ask him for the facts. 
5 


<—, Vanadium-Alloys 


*Several grades manu- UY STEEL COMPANY 
factured under US 
Patent No. 2,204,283, 


Simonds Sow ond MAO LATROBE, PA. 


COLONIAL STEEL DIVISION »« ANCHOR DRAWN STEEL CO. 





WHAT’S NEW AT BRISTOL... 


CONTINUOUS STANDARDIZATION UNIT of the electronic Dyna- 
master eliminates need for dry cells and standardizing 
mechanism. Result: no interruptions in the operation of the 
potentiometer for standardization; no batteries to replace. 


No time out for standardization here 





Bristol Dynamaster potentiometer pyrometers 
give you No-Batt continuous standardization Bo Berber Gerd LM 


¢ You don't have to put up with interrupted performance from 
old-fashioned potentiometer pyrometers any longer! 
When you use a Bristol thermocouple or radiation-type 
Dynamaster, you get a continuous record or control of tem- 
peratures up to 4000°F in any type of fuel-fired or electric 
furnace or heating equipment. Thanks to the exclusive No- 
Batt continuous standardization which eliminates the need 
for dry cells in these electronic instruments, Bristol has been 
able to do away with interruptions formerly required for GRISPOL DYRASAASTER COSSROLIENS in either 
periodic standardization. : ; the strip-chart model (shown above) or 
Bristol electronic Dynamasters are made in round- and strip- round-chart model, may be electrically or 
chart, single- and multiple-record recorders, air-operated and air operated. 2 = 3 position, pro- 
electric controllers with all types of control actions. Two-pen portional, manual with automatic reset, or 
d oo aanieel proportional input controls. On - off, pro- 
and program . portional or reset air controls. 
For the complete story on the modern human-engineered 
Bristol Dynamaster, write for free 35-page booklet P1245. The 
Bristol Company, 106 Bristol Road, Waterbury 20, Conn. 








BRISTOL DYNAMASTER RECORDERS come in easy-to-read 
round-chart (shown here) or strip-chart models. Single 
record, multiple record or continuous 2 record designs are 
available. Bristol also supplies all types of time-tempera- 
ture program controllers. 


& 
POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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THE MOST 
Ecouomical 


WAY TO MELT 
Luality Srouyze 


~_ AJAX-NORTHRUP 
INDUCTION LIFT-COIL FURNACES can melt different 
FU RNACES alloys simply by switching crucibles. 


An Ajax-Northrup equipped bronze 


Jf 


foundry, melting a wide variety of alloys 
in lift-coil furnaces, reports 10% higher 
tensile strength for certain of its induction- 
melted alloys...and has reduced melting 
costs by over $33.00 a ton at the same 
time! 


Similar performance is reported by users 
of the larger tilting furnaces. The tilting 
units are slightly more efficient than the 
lift-coil equipment, and are used where 
ability to switch alloys frequently is less 
important. 


If you haven't looked into the possibilities 
of induction melting for your non-ferrous 
foundry lately, we'd like to show you some 
of the data we've gathered from recent 
installations, Just write or phone us. 


TILTING FURNACES are used for larger 


quantities, or special production runs. 


AJAX ELECTROTHERMIC CORPORATION 
Ajax Park, Trenton 5, New Jersey 


Associated Companies 


AJAX ELECTROMETALLURGICAL CORP. 
AJAX ELECTRIC FURNACE CORPORATION 
AJAK ELECTRIC COMPANY, INC. 


| N DUCTION HEATI Le AJAX ENGINEERING CORPORATION P 
AND MELTING = a Since 1916 


i. et 


e 
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lazy quenching 7 





shallow hardening 7 





worrisome warpage 7 





S, protit-eating rejects 7 


change trom the 
. | quenching oil YOU re 


using to HOUGHTON’S 


HOUGHTO-QUENCH 


The properties you need for speedier, surer quenching demanded 


today are in Houghto-Quench. It’s the fastest oil quench for 
any steel. 


It has rapid wetting out ability. It maintains proper viscosity in 


use. It dissipates heat speedily to give you faster quenching 
through the critical zone. 


Stability and extra oxidation resistance are also provided by our 
special formula. Any steel—even today’s low alloy steels—gets 
uniform deep hardness in the Houghto-Quench bath. 


Ask the Houghton Man for further information—or write to E. F. 


Houghton & Co., 303 W. Lehigh Avenue, Philadelphia 33, Pa., for 
latest bulletin. 


HOUGHTO-QUENCH 
+. @ product of 


Ready to give you 
on-the-job service... 
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photograph 


MELTING 
Behavior 


with the new 


Heating Microscope 


Designed to help you determine the softening 
and melting behavior of fuel ashes, slags, 
glazes, enamels, glass and ceramic substances, 
the Leitz Heating Microscope is equipped with 
a Leica camera. The specimen is placed in an 
electric furnace capable of temperatures up 
to 1600°C, and an enlarged silhouette can 
be projected onto the ground glass screen for 
observation or to the Leica for recording on 
film. The temperature changes are registered 
automatically. Thus, you by-pass all possible 
errors of subjective observation, and obtain 
an exact and permanent record in a series 
of photographs on 35mm. film, black and 
white or color. 

Here is another example of Leitz leader- 
ship in precision optics...another of the famous 
Leitz Microscopes —recognized everywhere 
as the finest made anywhere. 


Write today for Catalog Micro 8211-MP 


E. LEITZ, Inc., 468 Fourth Ave. 

New York 16, N. Y. 
LEITZ MICROSCOPES . 
BINOCULARS e 


SCIENTIFIC INSTRUMENTS 
LEICA CAMERAS AND ACCESSORIES 











Why it pays to specify 
BARRETT” . 


BRAND 


ANHYDROUS AMMONIA 


FOR 


Metal Treating 


For metallurgical uses, anhydrous 
ammonia is one of the most economical 
sources of hydrogen and nitrogen. One 
100-pound cylinder of Barrett® Brand 
Anhydrous Ammonia gives you 4500 
cubic feet of mixed gases when dissoci- 
ated at normal temperature and pressure. 
Or approximately 3375 cubic feet of hy- 
drogen and 1125 cubic feet of nitrogen 


Barrett Brand Anhydrous Ammonia is 
stocked coast-to-coast in 150, 100 and 
50-pound cylinders. An adequate supply 
o: cylinders in all sizes helps assure fast 
delivery in the size you want 


Every cylinder valve is carefully in- 
spected before it leaves the plant. This 
assures you of properly working valves 
and trouble-free use when cylinders 
reach you 


Technicians specially trained in the use 
of Anhydrous Ammonia for metal treat- 
ing stand ready to help you at all times 
without cost or obligation. Write for free 
booklet, “Guide for the Use of Barrett® 
Brand Anhydrous 
Cylinders.” 


Ammonia in 


kor greater savings. better service and 
better performance, specify Barrett’ 
Brand Anhydrous Ammonia—the brand 
with the bright green cylinder caps 


J] / a _ 4 . * * 
opcaad Nitrogn Division 
' “en ewe ALLIED YF ICAL & OVE CORPORATION 

40 Rector Street, New York 6, N.Y. 
FIRST IN AMMONIA SINCE 1890 
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ANNEALING 


OF COLD FINISHED STEEL 


BARS OR COILS @ CARBON OR ALLOY 
— 













NORMALIZED — ANNEALED — STRESS or STRAIN RELIEVED — SPHEROIDIZED 


Size Range—Rounds up to 3/4”, Cold Drawn, 13/16"; Hot Rolled—Squares and Hex, up to 11/16”, Cold Drawn, 13/16” Hot Roll 





CONTROLLED DECARBURIZATION is one of the outstanding accomplishments of MONARCIL’S 
FURNACE TREATMENT. The Deearburization Inherent in Hot Rolled Medium or High Carbon 


Steel is not increased by our treating. If you desire, we can restore carbon to a considerable degree 


SURFACE FINISH of Steel treated in our furnaces, either Before or After Cold Drawing is com- 
parable to the finish of un-heat treated cold drawn bars. We Do Not scale or pit the steel during 
treatment, 


GRAIN STRUCTURE required by vou can be produced. Our Metallurgists and trained Furnace 


Operators are able to control furnace operations permitting us to produce structure desiréd 


YOUR PROBLEMS are our main interest. Tell us what vou are trying to accomplish. We can help. 


MONARCH Steel Company 


HAMMOND, INDIANA (Chicago District) 
































— 


MANUFACTURERS OF A COMPLETE LINE OF COLD FINISHED STEEL BARS 
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Wilson “ROCKWELL” 


Hardness Testers 


hh LL, 


NOW... 3 


you can own 


the BEST 


for only 


*550 


(less accessories 


[OM -ME-lalolel-jelelag) 


3-JR MODEL 


This MODEL 3-JR WILSON 
“ROCKWELL” Hardness Tester 
is proving invaluable for tool room 
use and most production testing. It 
will pay for itself many times over 
by eliminating costly complaints 
from your customers. 


These features make for unusual 
accuracy and long life— 


1 Totally enclosed uirt and dust- 
proof "Zerominder” dial gauge. 


2 Gripsel clamp screw for 
quick change and proper 
seating of penetrator. 


3 All controls 
conveniently grouped. 


4 Enclosed, easy-to-reach, 
variable speed dash pot. 


5 Stainless steel elevating screw. 


6 Standardized weights. 


A¢gco Wi 





6 Features for Tool Room and Production Testing 


This machine will test small work 
as well as the smallest size machine 
and requires but 12” by 20” of bench 
space. It has a maximum vertical 
capacity of 8” and a horizontal 
reach of from 54%” to 5%”. The 
height from the bench to center line 
of the gauge is 24”. 

Model 3-JR is furnished with 4 
standard anvils. If heat-treated 
and hardened steel is being tested 
a diamond BRALE penetrator is 
necessary. This may be purchased 
at a small additional cost. 

The many models of WILSON 


Ison Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 


“ROCKWELL” testers for normal and 
superficial hardness testing offer the 
utmost precision for production as 
well as laboratory work. The vari- 
ous models of WILSON “ROCKWELL” 
and TUKON micro and macro hard- 
ness testers cover most of the entire 
range of scientific uses. 

WILSON hardness testers are avail- 
able in many styles with accessories 
for testing flats, rods, rounds and 
odd shapes. Let us tell you about 
WILSON TUKON for micro-indenta- 
tion testing. Write today for liter- 
ature and prices. *Trade Mark Registered 





230-— Park Avenue, New York 17, N. Y. 
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Sr OP/ .. Going In The Hole 


on HOLE COSTS! 


ALL TYPES OF ROLLS 
HYDRAULIC CYLINDERS 
CHEMICAL RETORTS 
FURNACE TUBES 


MANY OTHER INDUSTRIAL 
APPLICATIONS 


we ACIPCO STEEL 


WHY CONTINUE to throw money down the drain by 
paying for the hole in your tubular castings. Switch to 
ACIPCO STEEL centrifugally spun tubing with the hole 
tailored to fit your specific needs—-and save! 

ACIPCO STEEL tubes are serving in a variety of 
industrial uses and their exceptional value as a component 
in weldment applications is widely recognized. They can 
be furnished rough as-cast, finished machined or honed 
to the customer's requirements. Outside diameters range 
from 2.25” to 50” O.D., and in the large sizes ACIPCO 


AMERICAN CAST IRON PIPE COMPANY 


Special Products Division 
Birmingham 2, Alabama 
Distributors 
Austin-Hastings Company, tnc Lyman Tube and Bearings, Ltd 


226 Binney Street 920 Ste. Sophie Lanr 
Cambridge 42, Massachusetts Montreal 3, Canada 


Peter A. Frasse and Co., Inc J. M. Tull Metal and Supply Co., tnx 
w 


17 Grand Street 


285 Marietta Street, N 
New York 13, New York 


Atlanta, Georgia 


Strong, Carlisle and Hammond Co 
1392 West Third Street 
Cleveland 13, Ohio 


Ducommun Metais and Supply Co 
1890 South Alameda Street 
Los Angeles 54, California 


( A. Roberts Company 


20 South Aberdeen Street 
Chicago 7, Iinols 
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Ca trifugally Spun TuBes 


tubes have a decided advantage over hollow-bored forg 
ings. Wall thicknesses range from .25” to 4”. 

ACIPCO STEEL tubes can be furnished in all the alloy 
grades including heat and corrosion-resistant stainless 
steels as well as the plain carbon grades. Special non 
standard analyses are also available. Tubes are manufac- 
tured in lengths up to 16 feet—longer lengths being sup 
plied by welding tubes together. In ACIPCO tubes there 
is an absence of directional lines of weakness found in 
many other tubular castings. Investigate the many advan- 

offered by this versatile product. 


AMERICAN CAST IRON PIPE COMPANY 
P. ©. Box 2603, Birmingham 2, Alabama 


Please send me o free copy of your ‘‘ACIPCO STEEL" catalog 
Name 

Address 

City: 


We are interested in the following:. . 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
t 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
Le 








measuring up 


...and REX is the standard 
by which all high speed 
steels are compared 


An older brother sometimes makes a handy yardstick 
for measuring junior’s growth. And when it comes to 
tool steels, REX® High Speed Steel is — and has been 
for over 50 years — the standard of comparison. 

There’s no mystery to REX High Speed Steel. Its 
quality has been time-tested in thousands of shops. And 
after all, it’s performance — not claims — that really 
counts. Make your own comparison test. Put REX High 
Speed Steel to work. Compare its structure, finish, 
hardenability, carbide distribution and general uni- 
formity. You won’t find another high speed steel that 
surpasses REX. 

Remember, too, that even though it is widely dis- 
tributed and used, REX High Speed Steel is made only 
by Crucible. So for tops in high speed steel perform- 
ance, be sure you order the Crucible REX brand. 


‘CRUCIBLE| first name in special purpose steels 
5A yao of ie stetrahing TOL STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA - TOOL STEEL SALES - SYRACUSE, N. Y. 
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Here’s why it pays 


to know your 


D. A. Somers, Honeywell Supplies Man in the Philadelphia area, shows 
Harry Baldwin, purchasing agent of Ajax Engineering Corp., Trenton, 
N. J., the type of Brown thermocouple protecting tube that will give 
long life and high sensitivity in an aluminum melting furnace. 


Personalized service is the foundation of the HSM Plan. Your HSM 
man gives you valued assistance not only in selecting the right pyrometer 
supplies, but also in setting up a custom-fitted plan for buying that can 
cut your inventories, simplify purchasing . . . and save you a big per- 
centage of your annual supplies bill. 

Hundreds of companies are now using this Plan. Your nearby HSM 


will be glad to discuss how it can work in your own plant... and he’s 
as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Aves., Philadelphia 44, Pa. 


MIt*nn€arPot.is 
Honeywell 
BROWN INSTRUMENTS 


Fiut we Coittiol. 


WOW TmLLL 








GLOBAR® Silicon Carbide Heating 
Elements by CARBORUNDUM, operating 
in modern electric furnaces, have aided 
in solving industrial heating problems 
for over 30 years. Our engineers work 
closely with you, and with the furnace 
manufacturer of your choice, to deter- 
mine the best solution. What do you 
require? More production... faster proc- 
essing ... higher temperatures... more 


Let GLOBAR ENGINEERING help you solve it...to your satisfaction 


even heating...lower overall costs? 
These and many others are often 
achieved by making full use of the 
many properties of GLOBAR Heating 
Elements. To find out what they can 
do for you, write to the Carborundum 
Company, Dept. MP 87-45, Niagara 
Falls, N. Y. Your problem will be 
considered promptly — with no obli- 
gation on your part. 


SUG Heating Elements 


by CARBORUNDUM 
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3M 


LOW CO87 - PORTHELE 


HIGH FREQUENCY 


wduction e 


HEATING UNITS 





~ V hoall for 


Production Heating of small parts a. 
Operated 


Research Laboratories $1620 


Tool Rooms f.0.b. factory 
move 2 Kw Machine Shops 


Spark Gap Operated 


$870. Educational Institutions 


f.o.b. factory 





The Lepel line of induction heating units represents the most advanced thought in the field of 
electronics as well as the most practical and efficient source of heat yet developed for industrial 
heating. With a background of half a century of pioneering electrical and metallurgical experience, 
the name Lepel has become the symbol of induction heating equipment embodying the highest standards 
of engineering achievement, dependable low cost operation and safety. 


Amazing in its speed, Lepel equipment reduces the time required for hardening, annealing, stress 
relieving, brazing, soldering and melting from minutes to seconds. It performs these operations 
with a degree of precision and uniformity rarely attained through other processes. 


MODEL T-! 
Electronic Tube 


LEPEL Electronic Tube GENERATORS available from 1 kw to 100 kw. Gunes 
LEPEL Spark Gap CONVERTERS available from 2 kw to 30 kw. $885. 


f.0.b. factory 
WRITE FOR THE NEW LEPEL CATALOG . . . 36 illustrated pages 


packed with valuable information on high frequency induction heating. 


G 
ANNEALING | meutl os 


Ideal for on yea, ‘Readily melts 

nealj hn f ‘\ quantities of 

s1ress -reliey. ‘ ferrous and 

~ »non - ferrous 
at desired . . | metals in either graphite 
yse © eas, bl 

temperature. Ideal for gears, the or ceramic crucibles. 

cams, bearing surfaces, cut- 

ting tools and other areas 

that are subject to wear. 


HARDENING 
e Heat ltocal- 
ized exactly 
\ {| where wanted 


All Lepel equipment is certified to comply with the requirements of the Federal 
Communications Commission. #. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


o5th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 


METAL PROGRESS; PAGE 58 





A rack of eleven M1 rifle barrels descending into a tank of Gulf 
Super-Quench. The rack at the top holds rifle barrels which have 
just been removed from the quenching oil. 


insures uniform hardness of M1 rifle barrels 


Using Gulf Super-Quench, the Line the problem of costly rejects for the Line 
Material Company of Birmingham, Material Company, as it has for many 
Ala., consistently produces M1 rifle other metal-treating concerns. 
barrels within a considerably narrower Ask a Gulf Sales Engineer to explain 
hardness range than required by Army the many other advantages of Gulf 
Ordnance. The reason: Super-Quench Super-Quench, including its ability to 
achieves deeper, more uniform hardness retain its outstanding quenching power 
on steels of variable hardenability. indefinitely—and its excellent stability. 
The greater quenching power of Gulf You will find him always on call at your 
Super-Quench has virtually eliminated nearest Gulf office. 


GULF OIL CORPORATION 
GULF REFINING COMPANY 


1822 GULF BUILDING, PITTSBURGH 30, PA. 


SERVES 
INDUSTRY 
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7 Steels tor Al iy Mouttb 


GLC GRAPHITE ELECTRODES help make the wide range of 
steels required in the manufacture of agricultural buildings, 
equipment, machines and tools. 

The performance of GLC GRAPHITE ELECTRODES is unsur- 
passed in the processing of electric steels, foundry castings, 
ferroalloys and magnesium. Our facilities have been greatly 
expanded to keep pace with the growing emphasis on electric 
furnace steel production. 


ELECTRODE DIVISION 


Niagara Falls, N.Y. Ce Morganton, N. C. 
, 


Graphite Electrodes, Anodes, Molds and Specialties 
Sales office: Niagara Falls, N.Y. Other offices: New York, N. Y., Oak Park, Ill., Pittsburgh, Pa. 


Sales Agents: J]. B. Hayes, Birmingham, Ala.; George O'Hara, Long Beach irbon & Chemical Ltd., Montreal Inada 


Yverseas Carbon & Coke Company, In 7eneva, Switzerland emical C In 1, Toky 





Kearney & Trecker Cuts Gear Carburizing Time 
4% Hours with L“WOBERY| Carbo-nitriding Furnace! 





Eight hours! That’s how long it formerly took 
Kearney & Trecker’s heat treating department to 
carburize a 300 pound charge of “secondary feed 
change cams and gears’’ to .030 case depth . . by 
pack carburizing and hardening in pit furnaces. 

But now, with a new Lindberg Carbo-nitriding 
Furnace, K & T heat treaters handle the complete 
job in only 34% hours . . a saving of 44%4 hours over 
the old method! 


This “before and after” procedure list tells the story: 
BEFORE . . . with old box fur- AFTER 
nace and pit hardening furnace. 
. Pack parts in box 
. Load in carburizing furnace 
. Heat to specified temperature 
. Remove box from furnace .. . 
and cool 
. Remove cooled parts from box 
. Load parts on fixture 
. Lower fixture inte pit hardening 
furnace 
. Heat to hardening temperature 
. Remove heated parts and fixture 
from work chamber 
. Quench in oil 
. Remove parts from fixture 


with new 
Lindberg Carbo-nitriding 
rurnace 
Place parts in oper 
work basket 
Load baskets and work 
into Lindberg Carbo 
nitriding furnace 
The furnace then takes 
over, carburizing, har 
dening and quenching 
the load automatically 
without use of fixtures 


LINOBERG 


r pes L, 


| Cate ud * y. 
a —— ay. " “< 
— i ———n_ EN € f oa 
i_wrre— ' 
eit Yon 


i . 
) Milling machine knee showing secondary 


j feed change cams and gears. 


And there are other advantages! One operator was 
released for other important work. Greater uni- 
formity was obtained. Core toughness improved 
because of the lower temperature used. 


But the story doesn’t end here. K & T uses this 
same furnace to carbo-nitride screws, nuts, T-bolts 
and washers (in 40% less time than with wet 
cyaniding) . . and also to handle the neutral harden- 
ing of studs (at pronounced labor savings). 


And there are still other applications! . . carbon 
correction, and tool treating and annealing. The 
versatile Lindberg Carbo-nitriding furnace can do 
a job for you, too . . ask for details and descriptive 
bulletin No. 241. 


FURNACES 


Lindberg Engineering Company © 2448 West Hubbard Street « Chicago 12, Illinois 
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THIS MICROSCOPIC CHECK of your order 
makes sure that Timken” forging steels have 
uniform grain size after heat treatment. 
Result: higher ductility, higher impact. This 
is another example of the many ways the 
Timken Company controls quality at every 
step in production. 


RIGIDLY CONTROLLED CHEMISTRY assures 
you of uniform composition in every forging 
bar. This spectrometer, for example, tells the 
exact composition of a melt in just 40 sec- 
onds. Results are flashed back to the furnace 
so the melter can maintain constant control 
of the heat analysis. 


SPECIALISTS IN 
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Why TIMKEN’ forging 
steels give you uniform, 


high quality forgings 


INDIVIDUAL HANDLING of your order enables us to target conditioning 
procedure to your forging requirements. Your forging rejects are mini- 
mized. And you save steel because the good dimensional tolerances of 
Timken bars produce uniform weight multiples with a minimum of 


steel lost in flashings. 


YOU HAVE FEWER FUR- 
NACE ADJUSTMENTS 
when you use Timken 
forging steels. Every lot 
responds uniformly to 
heat treatment because 
every lot has the same 
physical and chemical 
properties. Always speci- 
fy Timken forging steels. 
The Timken Roller 
Bearing Company, Steel 
and Tube Division, Can- 
ton 6, Ohio. Cable 
address: “ TIMROSCO”. 


Va 


! 


FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





You can quickly 
(lescale work of 
any size or shape 


with the 


DU PONT SODIUM HYDRIDE DESCALING PROCESS 


‘There’s no limit to the size or shape of parts that can 
be thoroughly descaled with the versatile Du Pont 
Process. Sodium hydride descaling works as efficiently 
on small precision parts weighing ounces as on large 
steel plates weighing tons! 

This range of performance is just one of the many 
profitable advantages of the modern Du Pont descal- 
ing process. You can completely descale most metals 
separately or in combination in just one fast cycle 
(10 to 20 minutes) —retreatments are rarely needed. 
There’s never any danger of pitting or etching, never 
a costly reject due to loss of gauge. Base metal is 
always protected since bath action stops the instant 
scale has been reduced. And expensive scale-breaking 
operations (necessary for older descaling methods) 
are eliminated entirely! 

If you are descaling metals which are unaffected 
by fused caustic at 700°F., it will be to your advantage 
to talk with us about the Sodium Hydride Process. 
Du Pont pioneered this modern descaling method and 
can bring a depth of technical experience to bear on 
your descaling problems. There’s no cost for this 
service, which includes expert aid in the construction, 
installation and operation of the process. Just call our 
nearest district office or send the coupon below. 


DU PONT 
Sodium hydride process 
for positive descaling 


GUPOND 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


DISTRICT AND SALES OFFICES: 


Baltimore « Boston « Charlotte «+ Chicago « Cincinnati 
Cleveland « Detroit «+ Kansas City® « Los Angeles «+ New York 
Philadelphia « Pittsburgh « San Francisco 


Check coupon below for booklet describing th 
Du Pont Sodium Hydride Descaling Process — how 
it works what it can do for you 


EK. 1. du Pont de Nemours & Co. (Ine 
Klectrochemicals Department MP-?4 
Wilmington 98, Delaware 


Please send me your free booklet on Sodium Hydride 
Descaling 


Please have one of your technical men call. I am in 


terested in descaling 


Name. 7 Po«ation 


Firm. 


Address 
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Under actual shop condi- 
tions the part shown at the 
right was produced in quan- 
tity on a Brown & Sharpe 
QO. G. automatic. First the 
parts were produced from 
B1113. Then Ledloy from 
Ryerson stock was used. 
Here are the results: 


MACHINING TIME 


B1113 
Seconds per port... .33 


ledloy 
24 


Hours per 


1000 pieces... 13.15 9.57 


COST PER 1000 PIECES 


Set-up cost... ..$00.50 $00.50 
Machine time 

and labor based 

on $5 per hour. ..65.75 
Steel cost...... 7.92 


$74.17 


47.85 
9.03 
$57.38 


$16.79 saving on 1000 parts 


using Ledloy from Ryerson 


In shops throughout the country Ledloy is effect- 
ing similar savings—establishing its superiority 
over all other free-machining steels. Since switch- 
ing to Ledloy, one shop reports an increase in 
production of 54%; another 43%; still another 75%! 


On the average, this remarkable lead-lubricated 
steel brings net savings of 25% or more every- 
where it is used by permitting much faster feeds 
and speeds (25 to 50% faster than B1113) and by 
extending tool life as much as 200%. Still Ledloy 
retains the strength and other good qualities of 
an open hearth steel. Machines to an unusually 
clean, smooth finish—bends, crimps, swedges or 
rivets easily. 

You can get quick shipment of Ledloy in any 
quantity from your nearby Ryerson plant. Rounds, 
squares and hexagons are immediately available 


in a wide range of sizes. And your Ryerson repre- 
sentative will be glad to give you all the engineer- 
ing data on this remarkable free-machining steel. 
We suggest you order a trial quantity now. 





PRINCIPAL 
CARBON STEEL BARS—Hc’ 
rolled & cold finished 
STRUCTURALS — Channels, 
angles, beams, etc. 
PLATES—Many types includ- 
ing Inland 4-Way Safety Plate 
SHEETS—Hot & cold rolled, 
many types & coatings 
TUBING — Seamless & welded, 
mechanical & boiler tubes 





PRODUCTS 
ALLOYS —Hot rolled, cold fin- 
ished, heat treated 
STAINLESS—Allegheny bars, 
plates, sheets, tubes, etc. 
REINFORCING — Bors& Acces- 
sories, spirals, wire mesh 
BABBITT —Five types, also 
Ryertex plastic bearings 
MACHINERY & TOOLS —For 
metal fabrication 








RYERSON STEEL 


JOSEPH T. RYERSON & SONS, INC. PLANTS AT: NEW YORK © BOSTON © PHILADELPHIA © CHARLOTTE,N.C. «© 
DETROIT © PITTSBURGH © PUFFALO © CHICAGO © MILWAUKEE © ST.LOUIS © LOS ANGELES *¢ 


CINCINNATI ¢ 
SAN FRANCISCO ¢ 


CLEVELAND 
SPOKANE © SEATTLE 
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— how many millions of dollars are 
being spent by industry and government in 
trying to create a reasonably exact facsimile of 
a human being!” So remarked a leading engi- 
neer to a group of his colleagues recently. He 
was referring, of course, to the development 
and interconnection of devices and mechanisms 
which (literally) see, hear, feel, smell — and 


even remember —the actions of production 
processes to control them automatically within 
specified limits and tolerances. 

This “liberation of technology from the limi 
tations of human control’, as it has been de- 
scribed, goes under a variety of names. Those 
most frequently mentioned are automation 
automatism, automatic factories, push-button 
production, robot control. Of a more haut 
monde nature is cybernetics, defined as the en- 
tire “philosophy of the automatic age” as it 
applies to both machines and men. 

For the purposes of this general discussion 
confined as it will be to the metals industries 
and the metallurgists serving them, the label of 
“automation” will be used. That is the most 
widely accepted designation to appear thus far 
The techniques are not confined to the produc- 
tion, processing and fabrication of metals. They 
are being studied and applied increasingly 
throughout all types of manufacturing, includ- 
ing such unrelated activities as soft-drink bot 
thing, can making and filling, textile weaving 
oil refining and chemical processing. But the 
principal interest of the metallurgist and metals 
engineer must focus on the achievements of 
automation in the fabrication of metals and the 


significance thereof, for these advances will fig- 


By ARTHUR H. ALLEN 
Special Assignments, 
Metal Progress 


ure in an important degree in metallurgical 
progress over the next ten years 

Automation is a coined word, credited by 
many to Del S. Harder, vice-president, manu 
facturing, of Ford Motor Co. In 1940 Mi 
Harder was with the Fisher Body Division of 
General Motors and was keenly interested in 
the mechanical handling of large stampings 
from press to press. Thus the word originally 
was a combination of “automatic” and “motion’ 
to connote automatic transfer of material. 

Since then it has come to mean a lot more 
One production expert has suggested it might 
more properly be considered a fusion of “auto- 
matic” and “imagination”! 

Whatever the derivation, automation now is 
one of the most talked-about subjects wherever 
engineers convene. It is applicable to a wide 
range of operations in the metals field, all the 
way from steelmaking to final assembly of the 
finished product; to single machines, to groups 
of machines and even to a complete manufac 
turing plant. Basic is a transition from batch out 
put to continuous flow of the product and its 
components, 

A true example of automation, even though 
it is old enough to be familiar to all engineers, is 
the automatic screw machine or the turret lathe 
in which a cycle of machining operations to 
shape a single part is carried out automatically. 
After the job has been tooled properly, manual 
effort is needed only for loading and unloading 
the machine; even these elements have more 
recently been eliminated here and there. 


The continuous strip-sheet mill is another ex- 


cellent version of automation although the steel 
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Automation in Metal Processing 


industry has perhaps never been considered in 
that light. It involves a succession of rolling op- 
erations in which speeds of motors driving the 
rolls are automatically inter-regulated to com- 
pensate for the increasing speed of the steel 
strip as it is gradually thinned down from a slab 
Anyone, though, who remembers only a few 
years back to the hand mills, will immediately 
recognize that the continuous mill frees all 
labor of handling metal from the time the cold 
slab or billet is pushed into the heating furnace 
until the coil of strip is pushed off the coile 

The largest advances in automation have oc 
curred in machine shops for mass production 
Typical are large transfer-type machine tools 
which automatically perform hundreds of indi 
vidual operations on parts as they are moved 
mechanically, from one unit of the equipment to 
the next. In many instances the individual ma 
chines are standard types, so disposed on either 
side of a central conveyer as to advance into the 
work, poised at the proper points. Electrical in 
terconnection provides the proper sequence ot 
tool spindle action, either singly or in gangs 

Passing from this rather obvious method of 
labor saving, we can note that methods for con 
trolling a cycle of operations on a single ma 
chine tool by punched tape or magnetic tape 
are in the early stages of development. One such 
device is a numerically controlled milling ma 
chine tor finishing large aluminum aircraft forg 
ings of complicated shape. (This project has 
been carried out under an Air Force contract by 
the Servomechanisms Laboratory of the Massa 
chusetts Institute of Technology 

Meanwhile General Electric Co. has been 
working on a similar idea, using magnetic tape 
as the “memory” for a program of milling ma 
chine operations on jet plane structures. The 
device — quite expensive, incidentally — is’ in 
stalled on a machine which is run manually 
through its precise cycle to make a magnetic 
tape recording of the motions involved, The re 
cording may then be played any number of 
times to repeat the same machine sequence 


WHY AND WHY NOT 


Why automation? Well, there are many sound 
reasons, together with some serious objections 
Of first importance is cost reduction, essential to 


meet steadily rising wage rates and material 


Fig. 1—Sand Reclamation Dcpartment of 
Escher Wyss Foundry in Zurich, Switzerland 
The two men shown (plus an electronics ¢ xpert 
and an unloader) take care of all sand handling 


prices By cost reduction is meant, not minor 
savings on the order of 5 to 10%, but rathe 
something like 25 to 50%. Several automation in 
stallations in high-volume plants have actually 
demonstrated savings of such major order 

\long with manufacturing economies are 
other goals. Among them are improved quality 
and uniformity of product, elimination of the 
monotony and fatigue of repetitive work, and 
reduction of worker hazards involved in many 
factors operations 

In contrast with the scheme of mechanical 
transfer of work from machine tool to machine 
tool, which is old,* the more modern concept of 
automation as a centralized “brain” which elec 
tronically controls the production of a part from 
raw material to the shipping dock is, for the 
present, little more than mental exercise for 
academicians unfamiliar with the hard realities 
of the metalworking industry. They take delight 
in badgering productior, men for their slowness 
or unwillingness to march into “fall automation’ 

Among the first to delineate — in printed 
were EF. W 


Brown, Canadian radar engi 


words — the automatic factory 
Leaver and J. | 


neers, who in 1946 propounded theories of 


*The Editor remembers seeing such a_ line up in the 
Waltham Watch Co.'s factory at least 30 vears ago and 
being told that it was installed many vears before that 


plugging basic production units together and 


connecting them to a master electronic control 
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cabinet which would direct their functioning 


supervise inspection of the finished product and 
keep records of all pertinent data. Of course 
many individual steps were, here and there 
already more or less automatic — machining, in 


spection, accounting but pri actical engineers 
read thei proposals to link eve rything together 
with amused interest and showed little inclina 
tion to pursue them any further. 

Obstacles to a more general acceptance of 
automation at the plant level are many, some ot 
them apparently insurmountable without a com 
plete upheaval in product design and process 
ing systems. A problem of first magnitude is 
the inordinately high cost of the equipment 
especially the electronic control devices. Second 
is inability to handle diversified production in) 
limited quantities. Third is the difficulty” of 
adapting it to finishing operations and to final 
assembly. Fourth is the high cost of mainte 
nance, Finally must be considered the human 
and sociological tactors, such as the need tor 
higher skills necessary to design and install such 

production line and to sustain its operation 
and the problem of devising workable incentiv« 
svstems for personnel 

The automobile industry obviously has been a 
ploneer in adopting automatic equipment Ina 
real sense Henry Ford's ideas on mass produc 
tion were first steps toward automation. Unre 
lenting pressure on costs could be met only by 
the higher productivity realized from automatic: 


operations, Output of identical parts in’ great 


Fig. 2— Central Control Panel for Sand 
Reclamation De partment Shown in Fig. 1 
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In the Automobile Industry 


number also was an important consideration 

Among the car builders in recent years, Ford 
Motor Co. has again led the rest, although none 
has ignored the possibilities offered. Under Mi 
Harder’s direction Ford organized an automa 
tion department in 1947, to work closely with 
tool and die designers, plant layout engineers 
materials handling specialists, metallurgical and 
quality control stalls, and management repre 
sentatives from all levels. Early work had to do 
with rearrangement of standard machines, con 
necting them by mechanical devices so that in 
herent delavs caused by manual handling would 
be eliminated, Later complete Hew plants were 
designed trom the ground up around principles 
of automation, not only In respect to the parts 
being produced but also in the handling and 
disposal of process scrap 

Three of the best examples of these almost 
complete automations are the Cleveland Engine 
Plant, the Cleveland Foundry and the Butlalo 
Stamping Plant. In the engine plant the auto 
pati phrase s are confined mainly to machining 
of evlinder blocks and heads. In this ce part 
ment, 40 automatic processes and SO transtes 
units are tied together to pertorm 330) broach 
ing, milling, drilling, reaming and tapping op 
erations. Production rate is 154 engines an hou 
a schedule which under former practice, re 
quired 117 men to handle machining of blocks 
alone, but now calls for only 41, Of the latter, 29 
ure machine setters whose sole job is to change 


worn tools. The tront cover of this issue of Metal 
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Foundry Mechanization 


Progress (obtained by courtesy of the Heald 
Machine Co. and Ford Motor Co.) shows one 
of the line-ups, a 12-station, fully automatic 
machine line which drills, bores and reams 
valve-guide holes and generates valve-seat sur- 
faces in cylinder heads for 6-cylinder overhead 
valve engines. All machine cycles, together with 
movement of parts from one station to the next 
are controlled electrically through the panel or 
console in the right foreground. Production rate 
averages 90 per hr., although the line has a 
potential of 120. 

In Ford Motor Co.’s Cleveland foundry, a 
high degree of synchronization and automatic 
materials handling has been effected, to the end 
that manpower requirements are at a minimum 
and working conditions are better than anything 
yet devised. Movement of sand through pipe- 
lines by compressed air over comparatively long 
distances is just one of the many innovations. * 
Fast and accurate control of metal composition 
in the Ford foundry was described in the Feb- 
ruary issue of Metal Progress, p. 87. 

In Ford’s Buffalo stamping division, 15 press 
lines have been equipped with devices to handle 
stampings from one press to the next in the line 
entirely without manual assistance. They are 
unusual in being portable and can be moved 
out of the line for repairs without interrupting 
press operations. 

A further noteworthy installation of Ford 
automation equipment handles production of 
coil springs at a rate of over 4000 pieces per 
day (in excess of that for any comparable set 
up) and with a 50% reduction in manpower. The 
basic line includes a rod furnace for heating 
prior to coiling, a group of roll formers for flat- 
tening rod ends, hot roll coilers, quench tanks 
draw furnaces and shot-blast cleaning machines. 
Coiling speed is high enough so the springs may 
be quenched directly without reheating. 

Preventive Maintenance — The high mainte- 
nance cost of such automation is acknowledged 
but while the ratio of maintenance cost to direct 
labor is increased sharply, the maintenance 
charge per unit of production is actually lower 
than formerly. One answer to this problem is 


effective preventive maintenance, and it is in 
this area that the metallurgist is able to make his 
most important contributions to the success of 
automation. Preventive maintenance requires 
keeping accurate records of the expected life of 
perishable parts, such as cutting tools, and re- 
placing them before failure. Such life expectan- 
cies usually are based upon standards developed 
after review of long periods of operation. They 
cover not only tools, but also methods and spe- 
cifications, equipment and materials. 

Such things as metallurgical checks on incom- 
ing materials, studies of tool failures and tool 
wear, and analyses of rejects, provide valuable 
data for collation into sound standards. This has 
been proved — again with the automotive indus- 
try taking the lead —in electrical, hydraulic 
lubrication and pneumatic apparatus standards 
evolved by the Joint Industry Conference 
method, in which representatives of both users 
and suppliers, together with certain trade asso- 
ciations, collaborated. These Joint Industry Con- 
ference standards have been widely approved 
and accepted by all parties concerned. 


SEMI-AUTOMATION 


Installations which might best be described 
as semi-automation are numerous throughout 
the automotive industry. The De Soto engine 
plant is typical of ingenious coordination of 
overhead chain conveyers with transfer-type 
machine tools, all connected to a centralized 
control console or automatic dispatcher. A con- 
veyer of generous capacity can double as a stor- 
age facility for material in process — always a 
troublesome matter in automatic processing. 

Press forging of crankshafts is handled con 
tinuously in a new layout designed by the 
Dodge Division of Chrysler Corp., as described 
in Metal Progress for February 1953, p. 90. Sav- 
ings of 25% of the costs in previous methods 
were realized, along with a tripled production 
rate in less floor area. Steps include billet heat 
ing, preforming, pressing, trimming, air cooling 
on conveyer, heating, quenching, drawing and 
straightening. All operations are sequenced and 
interlocked electrically. Complex electronic con- 
trol equipment and the 11 miles of wiring neces- 


*Eprror’s Foornore — Europeans 
also have some good examples of 
automation. During a visit last sum- 
mer at the Escher Wyss foundry in 
Zurich, Switzerland, where a large 
variety of castings is made, ranging 
from small malleable brackets to mas- 
sive hydraulic turbine casings, a 
complete sand reclamation and han- 
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dling system was observed which re- 
quires the services of four men only 

one on the track where carloads of 
new sand were unloaded, two in the 
room where sands were weighed for 
blending in mullers (see Fig. 1, p. 
66), and one electronic expert for 
trouble shooting. 

In this system, conveyers, chutes, 


bin gates, and elevators, together 
with synchronization, interlocks and 
safety devices, were operated by re- 
mote program post all the way 
from shake-out screen through to 
overhead bins above each molding 
machine or sandslinger area. The 
central control panel is shown in 


Fig. 2 on p. 67. 





it into the 
chines contributed to the $30 million cost of the 
installation, yet it is expected to pay for itself 
in a couple of years! 


sary to tie various production ma- 


The problem of introducing automation into 
final assembly is a tough one. Both users and de 
signers of equipment scoff at the idea that it 
could ever be worked 
something as complex as, automobile 
Still, there of 
success in certain smaller parts. One of the Gen 


eral Motors divisions. for example, 


out economically for 


Say, ali 


engine. are instances of a degree 
brings to- 
gether an asse mbly of stampings, rivets, gaskets 
and springs and fits them together into a radi- 
ator cap which is further inspected automatic 

ally before shipment all without the 


accepted sense 


need for 
assernblers in the 

The manufacturing 
plant still is some distance in the future, in the 
practical viewpoint of Mr. Harder of Ford. He 
takes the conservative slant that the 


completely automatic 


automation 
which has been achieved is evolutionary rathes 
than revolutionary, and represents maturity of 
manufacturing methods. Ma 

turitv results from a 
of the best 


neering planning and 


com 


Fig. 3 


‘ Ssing 


bination eng! 


the 
greater utilization of special 


metical Cor 
Automatic I 
ists in the operating staff. He 
does not deny that the trend 
will continue 

that the of 
processes IS inseparable from 
the future of the 


turing industries in the 


vealing 


concluding 
future automatic 
manufac 
con 
stant fight to reduce costs so ones | 
that consumption of goods 
mav be on a broader base. 
He will get little 


over these 


argument 


contentions w 


A Robot Something 
Mac hrine 


center of thie 
part 
troduce and record data at the rate of 12,500 digits per sec 


Justifying the Cost 


of things, despite powerful persuasive pressure 


from automakers trying to whittle down the 
costs of purchased parts. 

C. F 
dling and an engineer schooled in today’s manu 
thinks that there be 


unexplored opportunities for the producers of 


Hautau, an exponent of automatic han 


facturing methods, may 


“discrete” quantities. He cites an airplane en 
to 
production from 95 to 400 units a month. The 


gine) manufacturer who sought boost 


old system assembled the 28,000 parts into one 


engine on a moving conveyer, starting with a 
35-Ib. casting and building it up to a finished 
unit weighing 3800 Ib., all of it held in position 
a fixture weighing 5000 Ib 


Studies showed it would be 


by 
much easier and 
faster to assemble the engines as they pause at 
fixed stations, thus breaking up the entire series 
each function 
Many other 


ideas were in orporated into the rede signed SVS 


of operations into basic groups 


ing on a predetermined time cycle 


Like IBM'S 
Used Primarily 
\\ ill Probably Be 
actory of the Future 
with thi 
intricate 


Klectronic Data Pro 
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LIMITED PRODUCTION 


Most of the doubt 


over the question of whether 


arises 
automation costs can be jus 
tified for limited production 
12.000 
odd plants in the metals in 


schedules. Few of the 


dustries operate ata volume 
anvwhere near the 
level Their 


COT ede the economics some 


automo 
tive managers 
realize 
they 
the 
bilities in their own scheme 


body else may On a 


higher volume are not 


convinced yet of possi 
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Automatic ‘Feedback’ Corrects Errors 


METAL 


tem, too complicated to be detailed here. The 
upshot was that a production rate far in excess 
of 400 units a month was realized, and in a 
floor area only 1/16 of that which would have 
been demanded by the original method. 

This borders on what John Diebold, a prolific 
writer on the subject of automation, chooses to 


He 


reasons that in many fabricating operations a 


call his “bundles of functions” concept. 


clearly definable group of functions is per- 
formed upon a related group of products. For 
instance, a series of turning operations may be 
followed by a series of drilling steps. If each 
series could be performed at the same time in 
the same machine, a saving in machining time 
and equipment cost would result. 

“Feedback” 


tomation, as 


One essential of successful au 
Diebold “teedback” 


through electronic controls on a machine for 


sees it, is 


the self-correction of errors in its fuctioning. At 
this point the subject seems to leap away from 
the practical level and only confounds the engi 
neer whose everyday job is to make a product at 
a define cost and rate. Into Diebold’s picture 
come open-loop and closed-loop control systems 
' “effect 
ors”, digital and analogue computers, over- 


scnsory mechanisms, sery omechanisms 


shooting and undershooting, plus several other 
The 


vanced student can pursue such matters for 


strange terms. interested reader or ad- 
many long evenings in the large literature, of 
which only a few important items are cited in 
the bibliography on p. 168. 

Feedback, as it occurs in closed-loop control 
systems, becomes a function of the actual per- 
formance of the machine on which the system is 
installed, rather than its expected performance. 
This means that no correct cycling time need be 
predetermined. The human use of tools and 
machines which, in themselves, have only sim 
ple open-loop controls, depends upon a closed 
loop system—namely, the human muscular and 
nervous system. Transfer of this ability to elec- 
tronic equipment and to servomechanisms thus 
becomes the working area of the automatist. 

Military demands of the last war, like gun 
directors, range finders and flight predictors, 
gave the greatest impetus to the design of servo 
systems. They are now being studied intensively 
for industrial applications, particularly by such 
firms as International Business Machines and 
Remington-Rand, although admittedly very few 
pieces of such equipment are yet in use. 

The delicacy and fragility of complex elec- 
tronic control equipment are looked upon with 
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suspicion by many machinery builders and plant 
operators; electrical relays are preferred because 
they are more rugged. The magnetic amplifier 
may work out to be a more rugged substitute 
tor electronic tubes where service conditions 
are severe. However, the speed and versatility 
of electronic devices, coupled with the progress 
inevitably to be made in their design and con- 
struction, will change this situation. Builders 
of a wide variety of control devices are banking 
on this. A gage manufacturer Says it is essential 
to close the gap between gaging a part in 
process and feeding back information to the 
machine input, so the tools can immediately be 
brought back to the center of tolerance and 
vradual drift be avoided. 

The vast and entirely new requirements of 
atomic energy research and production have 
been another spur to advanced methods of auto 
matic handling and processing. In some places 
if for 


safety of 


it Is necessary no other reason than to 


insure from 


\ operating personnel 
dangerous radioactivity. In others, as in the 
diffusion plants for separating the isotopes of 
uranium, there are simply acres of operating 
floors without a single operator. It must be rec- 
ognized of course that in this field, as in few 
others, the element of cost has been secondary 


but full 


sponsible for much of the notable drop in unit 


again, automation is doubtless re- 
costs recently reported by the U.S. Atomic En- 
ergy Commission 

The dearth of design engineers capable of 
the 


highly complex processes and control systems 


assimilating advanced mathematics — of 
is a disturbing factor. More automation will 
mean a stepped-up demand for good engineers. 
Concurrently, more engineers will have to be 
elevated to management positions, accentuating 
the present shortage of personnel at the plan- 


ning and operating level. 


SUMMARY 


Th-oughout the metals industries, whether it 
be fou 


or ir»pection, an accelerating trend is obsers 


-oduction, processing heat treatment 


able toward the use of electronic devices for 
sensing the precision of operating and “feeding 
back” such information to the equipment for 
Deterrents to 


rapid progress are the high cost of control 


self-correction of errors. more 
mechanisms and the in-born suspicion oF lack 
of understanding of their functioning on the 
part of management and production planners 
unfamiliar with the new techniques. 


(Continued on p. 168) 

















ERTAIN difficulties often arise in attempts to 


C 


measure and record the temperatures of various 


use standard two-wire thermocouples to 


components of complex heated systems. Such 
couples require that the two wires be insulated 
from each other (except at the sensing tip) 
and that the assembly be enclosed in an im- 
pervious metal or ceramic protection tube. Such 
couples are bulky, somewhat fragile and in- 
Hexible. difficult to insert into a confined space 
and to bring out through a tortuous path. 

Many of these difficulties are overcome in 
the needle-type thermocouples; these consist of 
an insulated wire representing one component 
which is inserted into a tube, representing the 
second component, the hot junction between 
rod and tube being formed by welding. They 
can be made quite small in diameter by using 
hypodermic needle tubing and fine wire inserts 
the insulation being held in place by the tube 
itself anc! the tube serving as its own protection 
Because of their flexibility and small size, these 
couples can be threaded through small and 
winding passageways 


Since the tube « omponent of the couple SCTVES 


Fig. 1—Size of “Needle” 
Thermocouple Compared to 
a Standard Hypodermic Nee- 
dle of 0.025 In. O.D. The 
magnified portion shows the 
lead end of a 0.040-in. o.d. 
Inconel thermocouple tube 
into which a 0.015-in. con- 
stantan wire has been inserted 
through its entire length. 
Coma of any length are pos- 
sible, but those produced at 
Argonne have been limited 
to 20 ft. (Photo courtesy of 
Argonne National Laboratory) 









Design and Construction j 
> of Needle Thermocouples | 


By W. GERARD RAUCH, Associate Metallurgical Engineer 
Metallurgy Div., Argonne National Laboratory, Lemont, Ill. 


as its own protection tube, it should be resistant 
to attack or deterioration by the environment 
in which it is to be used. However, not all metals 
which satisfy this requirement can be obtained 
in the form of small-diameter hypodermic needle 
tubing. The insulation must be of such nature 
that it can be applied to a fine wire, should be 
exible, and should be resistant to thermal 
mechanical, and other types of damage; also 
the couple combination should have large 
thermo-electric power, small mass and low heat 
capacity. The couple should have good repro 
ducibility of electromotive force upon repeated 
heating and cooling and should be resistant to 


mechanical damage by thermal cycling 


PRINCIPLES OF DESIGN AND ASSEMBLY 


The construction of a thermocouple of this 
kind (shown in Fig 1) consists of inserting an 
insulated wire into a small diameter tube of the 
hypodermic needle type, and drawing (sinking ) 
the tube through a die on a drawbench, thereby 
tightly gripping and sealing the wire within the 


tube. In some instances needle tubing of certain 
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Small, 


METAL 


Flexible Thermocouples 


materials was available in diameters that 
were small enough to eliminate the draw- 
bench operation; the drawing operation 
always carried the hazard of breaking the | 
insulation by pinching it too tightly be- 


fi 0 __ fi 
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Need/e 
t Thermocouple 


Tube Furnace 
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tween wire and tube. The tube and wire, 
being of dissimilar metals, comprise the 
couple components. A hot junction is 
obtained by fusion of the wire and tubing 
at one end; another function of fusion is 
to seal off one end of the thermocouple. 

The primary intention was to utilize 
commercially 





available 


materials, with 


strong consideration 


given to selection 

of tubing that was resistant to attack by air and 
alkali metals. Nickel, stainless steel and Laconel 
tubing their good corrosion re- 
sistance and availability, have served principally 
for the tubing. Different wire materials and 
electrical insulations were “fitted” in various 
combinations to these tubes. 


because of 


Of the different wire insulations tested for 
their ability to resist deterioration at 1110° F., 
baked-on paint coatings of the kind commonly 
called enamel (applied on copper and con- 
stantan wire) were the least durable, showing 
rapid decay above 480° F. Single-thickness in- 
sulations of glass fiber were satisfactory up to 
930° F. A double thickness of glass fiber, im 
pregnated with a silicone resin, proved satis- 
factory for use at temperatures up to 1110° F. 
A five-cycle heating-cooling test extending over 
two weeks on a constantan wire covered with 
the latter insulation caused no deterioration of 
the 
use 


insulation. No advantage was noted in the 
of triple layers of spun glass insulation on 
the basis of its appearance after repeated heat- 
ing to 1110° F.; in addition the material was not 
readily available at the time of this investiga- 
tion. Of special interest is “Vitrotex”, an in 
sulating material for application only on copper 
wire; this product (of the Anaconda Wire and 
Cable Co.) is essentially a multiple glass fiber 
wrapping, coated with a silicone enamel binder 
and heat treated. Its plasticity was remarkably 
good after repeated heating cycles to 1110° F 
The thermocouples were individually calibrated 
against a standard chromel-alumel couple and 
subjected to repeated heating and cooling. 
The thermocouples, described in the text that 
follows, consist of needle tubing of selected 
materials ranging in size from 0.040 to 0.090 in 
outside diameter with an inside diameter of 
0.020 in. or larger. A small-diameter wire cor- 
responding to 30 gage (approximately 0.015 in., 
PROGRESS, PAGI 
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Fig. 2— Apparatus for Obtaining 
Emf. of Needle Thermocouples. 
Calibration points were obtained 
by making simultaneous read- 
ings in separate potentiometers 


including insulation) was selected to permit the 
assembly of long lengths. 

Calibration and Testing —The various 
couples constructed during this study were 
calibrated against a standard chromel-alumel 
couple using the apparatus shown in Fig. 2. 
The hot junctions of both the standard and 
needle couples were placed close together in 
a tube furnace. Simultaneous measurements of 
couple potentials were made on separate po- 
tentiometers. The reference junction (not shown 
in Fig. 2) was an ice bath at 32° F. Calibration 


data for these couples are plotted in Fig. 3. 


RESULTS 


Stainless Steel-Aluminum 
be stainless 
aluminum couple using a 0.030-in. 2 S aluminum 


The first combi- 
nation to studied was a steel- 
wire as insert. The wire was anodized 0.003 to 
0.006 in. deep to produce a nonconducting 
insulation against the stainless steel tubing. This 
coating has not proved satisfactory, since the 
poor adhesion of the anodized layer is ag- 
gravated by severe abrasion when a long length 
of wire is pulled through the tubing. Short cir- 
cuiting occurred during several of these as 
sembly attempts even before calibration. 
Stainless Steel-Copper — Type 316. stainless 
steel (0.084 in. o.d., 0.030 in. i.d., 9 ft. long) 
was used with copper wire covered with “Vitro- 
tex”. This thermocouple assembly was not 
drawn down. The calibration of this type of 
couple exhibited the lowest thermo-electric 
power of the series studied. The internal re- 
sistance was 35 to 37 ohms. The calibration data 
are plotted in Fig. 3 
Inconel-Copper — Inconel tubing (0.073 in. 
o.d., 10 ft. long) was used in combination with 
a copper wire insulated with “Vitrotex”. The 


tubing with the inserted wire was swaged down 
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Fig. 3 — Calibration Curves for Combina- 
tions Used in Needle Thermocouples Com- 
pared With Curve for Chromel-Alumel 
Couple. Reference junction at 32° F 


at one end to provide an adequate point to 
start a drawing operation. A single draw was 
made to 0.064 in. o.d., using a standard tungsten 
carbide wire die and colloidal graphite as 
lubricant. The emf. generated with this com- 
bination was found to be very low and of erratic 
response in recalibration. Internal resistance of 
the thermocouple was approximately 40 olims 

Kovar-Copper — For this combination the 
Kovar tubing (54% iron, 28% nickel, 18% cobalt ) 
was 0.040 in. o.d. having a wall thickness of 
0.009. in 


coppel wire 


and the wire insert was a 30-gage 
“Vitrotex’-coated. The tube as 
sembly was put through a sizing die to relieve 
the coiling tendency of the 12-ft. long tubing 
Internal resistance of the couple after calibra- 
tion was 46 ohms. A bowed calibration curve 
and relatively low emf. were obtained for this 
couple combination. 

Kovar-Constantan — Tubing for this combi- 
nation was of the same Kind and size as for the 
preceding thermocouple, the insert being a 30 
gage wire of constantan 
60% copper and 40% 


sulation was a double layer of spun glass and 


an alloy of about 
nickel The wire in- 


a* rapping treated with silicone oil. Drawbench 
facihiies were utilized here also to combat 
coiling of the thin 12-ft. long tubing. Calibration 


} 
? 
+ 
; 
| 











O 1/00 200 300 40 
Temperature,°C 


was made up to 1175" F. and two heating 
cooling cycles were applied. Internal resistances 
was 40 to 45 ohms. 

Nickel-Constantan — Tubing of grade A 
nickel (8% ft. long, 0.090 in. o.d. and 0.020 in 
wall thickness) was used in conjunction with 
30-gage constantan wire which was insulated 
as the previous combination. This tube assembly 
was drawn down in succession through 0.078 
0.068, 0.058 and 0.048-in. dies at 


about 12 in. per min. using colloidal graphite 


a speed ol 
as lubricant. Direct reduction, as attempted 
through the final 0.048-in. die, left the assembly 
twisted and impossible to straighten. This 
thermocouple generated only a relatively low 
force at 1110° | 
sistance Was approximately 40 ohimes 

Grade A nickel for the tube 
0.020 in 


thermo-electric Internal re 


Nickel-Copper 
0.074 in. o.d 


“Vitrotex’-insulated 30-gage copper wire wer 


wall thickness), and 


used for this combination. A 10-{t. long thermo 
couple was assembled and calibrated, the needle 
couple, prior to calibration, being pulled 
through a sizing die to prevent twisting. The 
generated emf. was nearly proportional to tem 


perature, and the couple held its calibration 
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Inconel-Constantan for High Emf. 


during several heating and cooling cycles. In 
ternal resistance measured 45 to 48 ohms 
Nickel-Chromel — ‘To investigate the emf 
properties of chromel versus nickel, a thermo- 
couple was made of wire for each of the com- 
ponents instead of the tubing-wire construction 
This was necessary because the inadequate in 
sulation of the chromel wire made it unsuitable 
for direct insertion into the nickel tubing. The 
wires were separated in the conventional man 
The emf. was satis- 
factorily reproducible and slightly higher than 
that of the standard chromel-alumel couple. 
Copper-Constantan — Here again hypoder- 
mic needle-type tubing was used, the tube being 


ner by silimanite beads 


of oxygen-free high-conductivity copper. The 
constantan wire was 30 gage and insulated with 
a double layer of spun glass. The tube assembly 
was § ft. long. The outside diameter of the 
copper tubing (0.090 in.) was reduced prior to 
wire insertion in one pass through a 0.058-in. 
wire die without encountering the curling effect 
observed in other tubing, notably nickel. Calli- 
bration was made up to 1130° F. and the couple 
was subjected to two heating-cooling cycles. 
The tubing tarnished badly at higher tempera 
tures, giving an erratic emf. 

Inconel-Constantan — In attempts to develop 
a needle thermocouple with higher than average 
electromotive power, Inconel versus constantan 
has proved to be a most desirable choice. Not 
only was a high emf. produced (36.59 millivolts 
at 1110° F. as compared with 24.97 millivolts 
at the same temperature for a chromel-alumel 
couple), but the reading was consistently re- 
producible for six consecutive heating-cooling 
cycles, Calibration was performed against a 
chromel-alumel thermocouple for temperatures 
up to LLL0° F 

The construction and assembly procedure 
remained essentially identical with that used for 
other thermocouples investigated. The Inconel 
tubing, in 10 to 12-ft. lengths, was 0.076 in. o.d 
and had 0.014-in. wall thickness. The constantan 
wire insert was 30 gage and was insulated with 
double or triple layers or spun glass and sili- 
cone-treated wrapping materials. For extension 
leads to remote instruments, Inconel wire was 
soldered to the tuving assembly. This avoided 
extraneous eraf. at the reference junction and 
limited otherwise necessary compensations 
within the circuit. The internal resistance of this 
couple, including lead wires, was 68 to 70 ohms. 

Since this couple has a rather large thermo- 
electric power the possibility of its use for 
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Fig. 4 — Calibration Curve for Inconel-Constan- 
tan Thermocouple for Temperatures to 160° F 
Electrical resistivity of Inconel at 68° F. is 
98.1 micro-ohms, specific resistance is 590 
vhms per circular mil-ft.; resistivity of con 
stantan at 68° F. is 49.3 micro-ohms, specifu 
resistance is 294 ohms per circular mil-ft 


measurements at moderately low temperatures 
was investigated. Four Inconel-constantan ther- 
mocouples were constructed and calibrated in 
pairs against a full-immersion mercury ther- 
mometer in the range of 50 to 160° F. An oil 
bath equipped with an immersion heater and 
stirrer was used for calibrating these couples. 
Two potentiometers coupled to prism gal- 
vanometers were used to measure the potential 
of the couples. The calibration data for these 
four couples are plotted in Fig. 4. 


SUMMARY 


Thermocouples of very small cross section 
can be successfully constructed to a design 
utilizing a hypodermic tubing and wire. The 
choice of the component materials is dependent 
on environment and availability of small diam- 
eter tubing. The central wire can be satisfac- 
torily insulated from the tube by double and 
triple layers of spun glass impregnated with sili- 
cone resin. Satisfactory couples consisting of 
an insulated constantan wire enclosed in an 
Inconel tube were constructed and calibrated 
These couples have a high thermo-electric 
power and hold their calibration well at tem- 


peratures up to 1L10° F. So 





Recent Developments 


and Future Predictions 


By BURNS GEORGE, Vice-President in Charge of Sales 


Vanadium-Alloys Steel Co., Latrobe, Pa. 


NE OF THE MOST important factors in im 
O proving the quality of toolsteel has been 
the development of the electric melting furnace. 
With crucible melting, removal of impurities 
and control of chemistry were impossible. The 
advent of the electric furnace made close chemi- 
cal specifications practical. In our own shop we 
actually allow our melter a two-point range of 
carbon for high speed steel and he hits it. De- 
oxidation is more thorough in the electric fur- 
nace and control of other gases is also possible 
to some degree. Because of the slag practices 
that may be followed refining is quite thorough 
The presence of sulphur in the melt, for ex- 
ample, Is of no concern whatever since very 
often it can be removed to a mere trace. Steels 


are much more uniform because larger quan- 


tities can be melted at one time and results can 
be duplicated from one heat to another, 
Uniformity — The properties of plain carbon 
toolsteel have always varied widely not only 
from one manufacturer to another but from one 
heat to another in the same plant. Some heats 
of carbon toolsteel tend to harden to a greater 
depth than others, and some heats will develop 
a coarse grain upon slight overheating much 
more readily than others. A measure of these 
variations in the quality of carbon toolsteel is 
known as the “penetration fracture” or BLP. test 
developed by Frank Shepherd of Ingersoll-Rand 
Co. With a good knowledge of electric melting 


* Second portion of the annual MeFarland Lecture pre- 
sented before the Pennsylvania State Chapter @ on May 8, 
1953. The first installment was published in January. 
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Electric Melting for Uniformity 
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practice, heats can be duplicated according to 
the P.F. test frequently ten times out of ten. 

Uniformity has been enhanced by other de- 
velopments connected with electric melting 
practice. A pyrometer for measuring the tem- 
perature of molten steel invented by Ray Fit- 
terer, now dean of engineering at the University 
of Pittsburgh, has been a great contribution. 
Uniformity is further promoted by the use of 
the spectrograph for controlling chemistry dur 
ing the melting cycle. With pardonable pride, 
[ can inform you that the first direct-reading 
spectrometer in the toolsteel industry was in- 
stalled at our plant in Latrobe about two years 
ago. It is the belief of melting experts that once 
toolsteel has been properly refined and brought 
to the point of tapping, it is detrimental to hold 
it in the furnace, Under ordinarv methods of 
chemical analysis, holding was invariably nec- 
essary, but the use of the direct-reading spec- 
trometer eliminates this problem, and reduces 
the time of melting by as much as an hour. 

Segregation — Ingot molds of improved de 
sign are a natural outcome of electric melting. 
Along with control of time and temperature 
of melting, ingot mold design contributes to 
the control of segregation in highly alloyed 
steels. Big-end-up molds of short length, copper 
stools, heated hot tops, and the use of either 
chemicals or electrodes to maintain a pool of 
molten metal in the hot top and top of the ingot 
all have contributed to the reduction of seg 
regation. There is probably as much difference 
between present-day steels and those of 1920 
in respect to segregation as there is difference 
between a 1920 and 1953 automobile. That's 
saying a lot! 

There can be no question but that excessive 
segregation is detrimental to the quality of 
toolsteel. It may lower cutting efficiency and 
may even cause cracks in hardening. Neverthe 
less, concern over the presence of a small 
amount of segregation has sometimes been 
overdone. It would be silly to think that a small 
amount of segregate in the center of a bar can 
be detrimental to the cutting efficiency of a 
tool whose cutting edge is at the surface of the 
bar. Yet, every young metallurgist will in- 
variably pick segregation as the cause of a tool 
failure when 99 times out of 100 it had nothing 
to do with it. Each year, with each new crop 
of metallurgists, our people spend time refuting 
reports of this sort. 

1 remember once visiting an automobile plant 
where two or three hundred square tools made 
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from a cobalt high speed steel had cracked in 
hardening and the metallurgist had reported 
that failure was due to the presence of segre- 
gation. Actually, the segregation which he ob- 
served at a magnification of 500 diameters was 
minor, and [| informed the officials that the 
amount present was normal, and if it were the 
cause of failure, every tool in the country would 
crack, ener figrw manager turned purple and 
threatened to throw me out along with the steel 
until [ reque asia an opportunity to make a fool 
of myself by heat treating some tools for him. 
Permission was granted and when we got to the 
heat treating department the first thing I saw 

was a lead pot maintained at 1050° F. Sudden 
heating of hardened high speed steel will always 
cause cracking and it was quickly apparent 
what had happened. I requested the heat treater 
to put through a few pieces in accordance with 
his regular practice. After removal from the 
quenching oil, he merely shoveled the pieces 
into that hot lead bath. The instant they hit 
the lead, they cracked. Fortunately for me, 
the metallurgist who had made the original 
report was a reasonable man and immediately 
reported to the manager that we had found the 
source of trouble and that it was not segrega 
tion. That metallurgist went on to become chief 
of his division. 

Hot Work — Improvement in quality in the 
forging and rolling operations has been mainly 
an improvement in heating practice. Control 
of grain size is effected by accurate control of 
temperature; decarburization is controlled by 
furnace atmosphere. In the old days, most fur- 
naces were coal-fired and were pretty crudely 
designed so that temperature varied consider- 
ably. If there was any control of decarburization 
it was simply by scaling the surface of the steel 
at a faster rate than decarburization could form. 
The heater was an able-bodied individual selec- 
ted for his ability to shovel coal fast enough to 
maintain temperatures. He was usually able to 
keep a temperature of 2400° F. in one end of 
the furnace and 1900° F. in the other. Nowadays 
that heater’s stomach has sagged and his muscles 
have atrophied because all he has to do is switch 
a few valves on a gas-fired controlled-atmos- 
phere type of furnace and watch a pyrometet 
to maintain accurate and uniform temperatures. 
The bars produced by a good mill nowadays 
are almost complete ly free of scale and have 
little if any decarburization. This means a great 
deal to the consumer who can purchase his bars 
much closer to size. 

Good steel is not made in the inspection de- 
partment. By that time it is too late. Neverthe- 
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less, inspection is a very important factor in 


the production of first-quality toolsteel. 

The first thing to check is the hardness of 
the annealed steel for proper machining charac- 
teristics. This hardly needs comment here. The 
next step is inspection for seams, cracks, and 
other surface defects. In the old days, this was 
done by man preferably a bit on the stupid side, 
who looked over the surface of the bars and 
when he saw something suspicious he used a 
file to decide whether a seam or crack wa: 
present. Many were overlooked of course. 


IMPROVING QUALITY BY INSPECTION 


The Magnaflux system of inspection provides 
an almost perfect check for the presence of 
seams or surface cracks, and this process was 
used first in the toolsteel industry. In fact, the 
first royalty license was signed by Vanadium- 
Alloys Steel Co. When this inspection is applied 
to constructional alloy steels, the product is 
referred to as “aircraft quality” and you are 
charged extra. In the toolsteel industry we pro- 
vide this service without charge as a further 
guarantee of quality. 

Briefly, in the Magnaflux system the bars 
are magnetized with current of 900 to 5000 amp 
in such a way that the only place a field of 
magnetism develops is at a crack or seam. The 
bars may be sprinkled with hydrogen-reduced 
iron or dipped in a liquid in which iron particles 
are suspended. These particles are attracted by 
the magnetic field at the location of the defect. 
In our practice we use dry iron powder coated 
with tale to make it more clearly visible. 

This system cannot be used for drill rod or 
small-diameter wire, and at our plant we have 
developed a method of applying the Zyglo prin- 
ciple, likewise originated by the Magnaflux 
Corp. In this process the bars are dipped in a 
penetrating oil which contains a fine powder 
having fluorescent qualities. The oil is then 
washed off the surface of the bars but remains 
in any cracks or seams. When the bars are 
passed under ultraviolet light the fluorescent 
compound which has penetrated the defect is 
plainly visible. 

The practice of cropping or fracturing the 
ends of bars for examination of grain size is 
probably a holdover from the old days when 
carbon content was judged by fracture rather 
than by chemical analysis. It is used now as 
a further check against overheating during 
manufacture and as a partial check for decar- 
burization and internal defects such as pipe, 


flakes, and nonmetallic inclusions. It is a worth- 





Modern Toolsteel Inspection Practice 


while inspection test. In our own practice both 
ends of every bar are examined in this way 

In addition to the fracture test, deep acid 
etching of disks from both ends of all bars 
except those of very small size is used to reveal 
center porosity and inclusions. Sometimes these 
disks are also heat treated and fractured to 
show the grain size of the hardened structure 
and to disclose nonmetallic inclusions 

There are several ways to inspect for de 
carburization. Ends of bars may be heat treated 
and the amount of decarburization measured 
by the depth of grinding necessary to reach full 
hardness. Or ends of bars may be machined 
with a specified depth of cut and the resulting 
chips analyzed for carbon content. A_ third 
method involves polishing a disk removed from 
the bar, etching carefully and measuring the 
depth of decarburization by microscopic ex 
amination. This latter method is favored by 
our laboratories. Microscopic examination of 
polished sections is also used to inspect high 
speed steel for segregation. This inspection is 
particularly important for steel that is to be used 
for thread chasers and other tools where the 
entire cross section of the bar becomes a cutting 
edge of the finished tool. Inspection of this type 
is tedious and time-consuming but insures the 
consumer that he is receiving the very best 
possible steel for his product 

While the inspection of disks from the ends 
of bars is a pretty fair guarantee against the 
presence of internal defects, it is not an absolute 
certainty — especially in large bars. Inspection 
of large bars throughout their entire length is 
now done by means of the supersonic Keflecto 
scope. This instrument can be adjusted to 
bounce a sound wave through bars of varying 
thickness. If a bar 6 in. square is to be examined 
the instrument is set to bounce the wave 6 in 
and this is shown by an oscillograph attached 
to the machine. If the sound wave strikes an 
internal defect, it is reflected from this surface 
rather than from the opposite side of the bar 
and this is also shown by the oscillograph. In 
this way the internal defect is not only detected 
but its exact location inside the bar is also 
determined. 

If all of these methods of inspection are 
pursued, one may assume that it takes almost 
as long to inspect a bar of toolsteel as it does 
to make it, and this is true. No toolsteel pro 
ducer could stay in business very long if such 
rigorous inspection made it necessary to reject 


any great proportion of his product. He has to 
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Toolsteel Problems Yet Unsolved 
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follow careful manufacturing practices to avoid 
the defects disclosed by these various inspection 
procedures, 

The question may then properly be asked 
“Is all this inspection effort worth while?” From 
the consumer's viewpoint it is very much worth 
while. For example, a twist drill manufactures 
might buy a ton of ‘-in. diameter high speed 
steel] wire for small drills. If, in the shipment 
even just one or two 12-ft lengths of wire are 
seamy, 50 to 100 defective drills would be pro 
duced and these would be mixed in with a large 
lot of drills. The manufacturer could not be sure 
whether all or only a few drills were detective 
and he would therefore be inclined to reject the 
entire lot. To him it is important that no detec 
tive steel be involved whatever. Likewise, a 
manufacturer might use a large piece of steel 
for a die-casting die and, when the die neared 
completion, find an internal defect of sufficient 
magnitude to mark the castings. It is not un 
usual for die-casting dies to cost as much as 
$50,000. It would be disastrous to find a defect 
when the die is just about completed, and here 
again it is the responsibility of the producer to 


supply material as near LOO% perfect as possible 


BETTER COMPOSITIONS FOR 
PERFORMANCE 


BETTER 


What is the effect of bette: quality on pel 
formance? Lam sure many excellent tools were 
produced in the old days before steel reached 
its present state of perfection, However, there 
was a wide gap between the performance of the 
best and the poorest tools. Improving the qual 
ity of the steel has reduced this gap and made 
close duplication of performance possible. How 
ever, better performance is going to be obtained 
mainly through better quality imparted by the 
composition of toolsteels rather than by the 
elimination of defects or the manutacture of 
more uniform steels 

The future is going to see a much wider use 
of the high-carbon, high-vanadium types of high 
speed steel. | think they represent the greatest 
single advance in toolsteel metallurgy since the 
1-4-1 type steel replaced Robert Mushet’s selt 
hardening variety, The usefulness of these steels 
As bette: 


abrasives are developed the uses of these steels 


is limited only by the ability to grind 


will expand. There is nothing to prevent going 
beyond the present high speed steels containing 
1.50% carbon and 5% vanadium except the abilit 
to grind them 
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Other improved compositions | can predict 
for the future will be toolsteels having free- 
machining characteristics and precipitation 
hardening toolsteels. Die-casting dies, plastic 
molds, and dies for many other applications are 
very expensive to build because they require 
intricate machining and costly polishing opera- 
tions after hardening. A boon to industry will be 
a die steel that can be heat treated to full hard 
ness before any machine work is done. The dan- 
ger of movement in hardening will thus be 
eliminated and the costly operation of polishing 
to remove the scale developed in hardening will 
also be eliminated. Some approach to this prob 
lem has already been taken. Our own firm is 
marketing a die steel which can be machined 
readily at hardnesses up to about 350 Brinell 
Die steels which can be machined at still higher 
hardnesses are required, 

Precipitation hardening steels are those which 
are given a preliminary heat treatment by the 
produces so that all the user needs to do after 
machining to develop full hardness is to temper 
at comparatively low temperatures — below the 
range for any serious scale formation. Hardness 
is developed in such steels by the precipitation 
of carbides held in solution by the initial treat 
ment. A beginning has been made in this di 
The 


problems of machining and heat treating might 


rection also ideal steel for solving the 
entail a combination of free-machining and pre 
cipitation hardening characteristics 

In the category of manufacturing methods, | 
will predict improved rolling techniques for 
will also 


predict that the higher-priced toolsteels will be 


closer adherence to size tolerance. | 


come available as hot rolled material « ompletely 
Great strides 
Such 
improvements in manufacturing could eliminate 
the tool 


free of scale and decarburization 


have already been made in this direction 


discard trom the surface of bars by 
makers at great savings in cost 

This is a more important point than most of 
vou realize, Do you know, for example, that the 
weight of a twist drill is just about one-third the 
weight of the piece of steel required to make it? 
The weight of a milling cutter is about 50% of 
the weight of steel required to make it 

Of course, with all the improvements we can 
invent we will still have the boys with secret 
heat treatments and secret powders who claim 
they can further improve upon the toolsteel pro 
ducers art. Perhaps they will bombard the 
steel with atomic rays or with ultra-high fre 
quency sound waves to produce some mysteri- 
ous quality which none of you metallurgists will 


be able to discover GS 





Welded Joints in 
Stainless Equipment 


I MAY BE no news to sav that metallurgists in 
producers’ and consumers’ plants now have 
enough experience with the stainless steels, plus 
reliable testing procedure to appraise the rela 
tive merit of new lots or analyses in specific 
environments, so that vessels and equipment 
do not corrode or eat away rapidly by general 
corrosion, all over the surface, unless the metal 
is ignorantly chosen or poorly heat treated, on 
unless the environment is radically changed 
No; failure is localized — most often at on 
alongside the welds. Apparently it would be 
easy to build and operate corrosion resistant 
equipment if it werent for the joints. (A paral 
lel statement was made at a recent meeting of 
the American Welding Society: “It would be 
easy to design, make and operate a pressure 
vessel if it weren't for the = stress raisers.” 
Hence the Importance of the study, started sev 
eral vears ago by the High Alloys Committee of 
the Welding Research Council, of welding tech 
niques for Type 347 stainless steel (columbium 
18-10), and now 


pushed by cooperative efforts of electrode man 


stabilized being actively 
ufacturers, steel producers, equipment builders 
the chemical industry, and the U.S. Atomic En 
ergy Commission. 

Many names for many weld detects have ap 
in fact, that 


it is likely that one single thing or cause may 


peared in the literature — so many 
have acquired several names. Hence the wis 
dom of the Committee's preliminary survey of 
industrial experience wherein the power and 
chemical industries were thoroughly canvassed 
and a record made of the matters which have 
actually given trouble either in fabrication on 
use of heavy plate. Cracks within or alongside 
the weld, either as it is made or possibly devel 
oping at a later date, turned out to be the both 
ersome things, and the whole matter has been 
veneralized by saying that such detective joints 
have “crack sensitivity Hence a prime re 
quirement is that the welds — either as made in 
the fabrication shop, by the erector, or subse 
quently by the repair man — have an absolute 


minimum of “crack sensitivity’. To define this 


trait, accurately and inclusively, is no easy 
thing to do, as you may well imagine. 

Six types of are welding electrodes for Type 
347 stainless are now under study. Among them 
is one, widely used, which produces austenitic 


weld metal containing 5% ferrite, more or less 


Critical Points 


by the Editor 


\pparently this ferrite reduces crack sensitivity 
or fissures, and so would be desirable were it 
not for the fact that it tends to transform into 
brittle sigma phase if the equipment operates 
at more than very moderate temperature Rod 
compositions, high in nickel, are available which 
but these in turn 


form fully austenitic welds 


are more crack sensitive in their very early 
Nevertheless 


wanting to build steam power plants to operate 


history kuropean engineers 
higher than the present maximum of 1LL0° I 
have been asking for single-phase welds 

The electrode problem is not as simple as it 
sounds. The electrode itself is a composite of 
core rod or wire and coating. The two must be 
so formulated and adjusted that the final weld 
metal is sound, free from elements or com 
pounds in unstable solution; the weld, also, is 
usually different in composition from either the 
core rod or the metal being joined The prob 
lem is further aggravated by the fact that weld 
ng operators have variable techniques or pro 
cedures, so the final weld metal cannot be 
prec isely predic ted trom the electrode 

The Committee's program and. its personne! 
are such as to inspire confidence in its success 
Meanwhile it should be emphasized that it is 
the poorest of all possible economy to buy fabri 
cated stainless equipment on price alone, Sound 
metal, properly chosen, correctly joined and 
adequately heat treated, is essential to avoid 
expensive and quick failures. It costs money 


It is worth what it costs 


Launching of the Nautilus 


N May 17, 1597, a little ship called the Hol 
land after its inventor was launched from 
Lewis Nixon's shipyard at Elizabethport, N. J 
The New York Times report said 
“Few boats built in recent years have at 
tracted so much attention among naval officers 
If the Holland proves a success she might ren 
der the great floating forts of the nations use 
less, for she has the most powerful of all means 
of destruction, the torpedo, combined with the 
most effective of all armors, being invisible and 
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traveling, when in action, beneath the water.” 

On Jan. 21, 1954, a little ship called the 
Nautilus (S-571) was launched from the ship- 
yard of Electric Boat Division of General Dy- 
namics Corp at Groton, Conn. On this occasion 
Admiral Robert E. Carney, Chief of U.S. Naval 
Operations, said 

“As a sailor, I recognize this ship as the begin- 
ning of a new chapter in the history of sea 
power, and I see new vistas of American sea 
power unfold. As remarkable as it seems to us 
now, it will probably appear to our sons as a 
quaint old piece of machinery. This is sure to 
happen, for this is only the beginning. As an 
American, I feel an intense pride in the team- 
work that went into the Nautilus. As one small 
human being, a very grave speculation as to 
what this event may signify in terms of the 
things in store for humanity is partly offset by 
the hope that springs eternal. The Nautilus is 
symbolic of man’s dreaming, his out-reaching 
imagination, his continuing genius, his search 
for truth. The Nautilus is a symbol of the 
United States’ determination to fight, when and 
if fighting becomes necessary, for the preserva- 
tion of the principles for which we stand.” 

The morning had been so damp and foggy 
that the Nautilus’s propellers, 300 ft. away, were 
dim in the mist. As the chaplain prayed God 
that peace would bless our country, and Mrs 
Nautilus’s 
a brisk breeze suddenly 


Eisenhower broke the bottle on 

slow-moving prow 

swept the Thames, the sun broke through, and 

the ship moved from twilight into glorious day. 
May it be a symbol of her future! 


ADDENDUM ON THE SUBMARINE 


Again quoting from the old issue of the New 
York Times: “The Holland is something in the 
shape of a cigar. She is 50 ft. 3 in. long. The 
diameter at the greatest circumference is 10 ft. 
} in. She is calculated to travel 8 knots under 
water and 10 knots on the surface. Her sub- 
marine radius is 64 miles. Power is furnished 
by a gasoline engine while traveling on the 
surface, and by a dynamo when submerged. 

“The full service crew of the Holland will 
consist of six men. Sleeping and living quar- 
ters there are none. Not being built for long 
trips, the boat needs no such quarters. There is 
no armor protection, the sheathing of the boat 
being of the kind used by the Government for 
the hulls of warships.” 
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As to the Nautilus, official data are almost 
entirely lacking —for example, in the semi- 
annual report of the U. S$. Atomic Energy Com- 
mission. <A 


scheduled briefing for “science 


writers’ was suddenly cancelled. From scat- 


tered articles (nonofficial) in the engineering 


press and from press data issued at the launch- 
ing, the following may be gleaned: 

Design of the prototype reactor (Mark I) was 
started at Argonne National Laboratory of the 
U.S. Atomic Energy Commission in 1948, and 
a development and construction contract given 
to Westinghouse Electric Corp. in December 
of that year. The power plant was installed in 
a section of a submarine hull at Arco, Idaho, 
as a joint project of Westinghouse, A.E.C., the 
U.S. Navy, and Electric Boat. It operated at 
full power in June, 1953. It is said (nonofficially) 
that the fuel is natural uranium enriched with 
the fissionable isotope U***; this metal is pro- 
tected from corrosion by zirconium; the mod- 
erator — material which slows the neutrons 
down to effective thermal speeds — is super- 
heated water (temperature and pressure un- 
known ). Reflectors and shielding have not been 
specified. The hot water moderator is also the 
coolant — that is, it circulates from the reactor 
core to a heat exchanger; steam is generated in 
the latter to drive steam turbines geared to the 
propeller shafts and to electric generators for 
other services. 

Since this power plant requires no oxygen 
and generates no fiue gases, the Nautilus “could 
cross the Atlantic submerged at full speed — in 
excess of 20 knots — without surfacing” (to 
quote a press release). This fact is the unique 
characteristic of the Nautilus; ordinary sub- 
marines must surface at frequent intervals. No 
information is given as to the horsepower gener 
ated, but since the ship is fatter and faster than 
a fleet submarine, it is certainly more than the 
6000 hp. of the old types — maybe double. 

Keel of the Nautilus was laid June 14, 1952 
It was about 80% complete at launching and 
displaced about 3000 tons. Its shakedown 
cruises are planned for early summer. Its reac- 
tor and power plant, Mark II, was built (doubt- 
less with modifications suggested by experience 
at Arco) by Westinghouse Electric Co. at Bettis 
Field, near Pittsburgh. The cost of a fleet-type 
submarine is said to be about $15 million. The 
Nautilus will cost about $29 million plus cost 
of the Mark II power plant (undisclosed). It is 
estimated that the second submarine of the 
Nautilus class, minus reactor, would cost in the 
neighborhood of $20 million eS 





Project Tinkertoy 


Mechanized Manufacture, 
Inspection and Assembly 


| tena Tinkertoy, the highly mechanized method of 

manufacture and assembly of radio gear evolved by the 
National Bureau of Standards, eliminates all the hand work 
formerly needed to join various electrical components. This 
saving in manual work results from the use of modules or 
primary units for each electron tube stage. In turn, the module 
is made up of several ceramic wafers, each of which bears a 
portion of the complete circuit. These pages show some of the 
operations performed by the highly special — and expensive 
machinery in a pilot plant in Arlington, Va. 

Conceived in necessity, the project had the backing of the 
Navys Bureau of Aeronautics, which had sometimes been 
forced to use aircraft without their important electronic in 
struments — largely because aircraft were being produced 
faster than the instruments. This condition will be corrected 
with the new system of manufacture and assembly that cuts 
the lead time for new electronic equipment by about 75%. The 
present plant, using 15,000 sq. ft. of floor space and only 35 
workers, can make 1000 modules per hr. for sonobuoys — but 
the system can be converted to the production of other sub 


assemblies in a matter of minutes 





METAL 


The MDE (modular design of electronics 
module is a primary unit, dimensionally stand 
ardized but having a wide range of electrical 
functions. As shown at right, each module is an 
assembly of four to six ceramic waters bearing 
printed conducting — circuits tape resistors 
capi itors and tube sockets, all of which are 
made inspected and assembled moa mechan 
ical system called MPE (mechanical produc 
tion of electronics). The view below show 
electronic equipment produc ed by conventional 
hand methods of COnVE ntional Comy 


ponent part 
left) and an MDE module 


PROGRESS; PAGE 52 


\ vibratory bowl feeder is used to issu 
oriented waters and component-mounte d 
vaters during the MPE operations. Each 
ceramic wafer (1/16 in. thick, % in 
square) has 12 notches for the connecting 


wires and a keying notch on one of the 


edges that orients the wafer. The spiral 


channels have st ps at the exit which 
pass the water only if the keving notch is 
inn the proper position to match the stop 
Steps and inverting grooves are placed 
in the channels to turn and invert. the 
wafer until the kev-notch falls in’ the 


proper position 





As MPE waters issue trom 
vibratory teeders (foreground 
they pass under a stencil screen 
for printing circuit patterns on 


waters. The patterns are printed 





simultaneously in silver for the 





conducting circuit, and dried in 
in oven, after which the wafers 
ire inverted and conveved to an 
other stencil screen where the 


unprinte d surfaces are given up 


propriate circuit patterns The 


patterns ire later bonded to the 
ceramic surfaces in oa curing 


furnace 


In MPE inspection of pattes 
ifers the ippropriate in pection 
regulated by a program peannc die 
shich LCCOMP Ane the pal 
batch of wate fron its initial y 
to its final assembly int 
from the curing 
ibrator 
operator 
md taced 


it) itt } ctl 
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After the 


been assembled into a module, riser wires are trimmed to 


wafers, each with proper attachments, have 
length and the unit is automatically inspected in this 
machine. A punched card programs the computer circuits, 
and the electronic system inspects each circuit or com 
ponent part mounted on the wafers and compares it with 


a standard circuit or part 
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Surface tinning of MPE component parts is auto- 
matic. Here a machine deposits a thin coating of 
solder on the silvered portions of the capacitors 
(A similar machine performs the same function on 
the wafers.) The bodies issue from a vibratory 
feeder into clamping jaws, are dipped into a flux 
vat, then a solder bath, and finally a wash. Only 
the silver overlays retain the solder. 


In the center photograph an MPE capacitor- 
wafer assembling machine is bonding one or two 
condensers at a time to each wafer surface. Capaci 


tors come from the smaller vibratory feeders on 
top of the machine. Electrically operated escape 
mechanisms reject improperly oriented capacitors 
The first two capacitors are centered in the assem- 
bly jig by a slave, and the properly oriented wafer 
then falis on top of the jig, followed by the remain 
ing two capacitors. The jig, which is wound with 
the secondary windings of an induction heater 
is conveyed through a high-frequency coil and the 
tinned surfaces are bonded together. 





Protection of Hot Work Tools 


7 SERVICE LiFe of a hot work tool may be 
seriously impaired by either carburization or 
decarburization produced ou the surface dur- 
ing heat treatment. Unless generous grinding 
can be done after heat treatment, it is extremely 
difficult to produce hot work tools which have 
neither carburized nor decarburized surfaces 
The protective atmospheres in certain types 
of furnaces and in molten baths should, theo 
retically, be inert. Practically, however, they 
are often carburizing. This is because the 
atmospheres are adjusted for high-carbon tool- 
steels (1% C, or higher), while most hot work 
steels are in a range of 0.35 to 0.60% carbon. 
Even protective packing materials such as cast 
iron chips, wood charcoal, or spent carburizers 
which are relatively inert to high-carbon tool 
steels, will carburize hot work steels. On the 
other hand, noncarbonaceous materials such as 
mica or sand are decarburizing. The situation 


is thus one where a desirable objective is recog 


nized but cannot be attained in most production 


heat treatment equipment. 

Protective flux coatings such as borax, borax 
water glass, and silica water glass have been 
used to avoid decarburization from oxidizing 
atmospheres. However, these coatings are diffi- 
cult to remove from the tools and investigation 
has shown that they do not protect against 
decarburization but merely slow down rate 
of decarburization 

The most commonly used protective metallic 
coating is copper plating for a “stop-off” in 
carburizing. Tests made with production equip 
ment have shown that copper plating approxi 
mately 0.001 in. thick, which is commonly used 
is not fully effective, but if it is built up to thick 
nesses of 0.003 to 0.006 in. or more, it protects 
the underlying steel from a carburizing atmos 
phere. However, such copper plate does not 
protect steel against decarburization in an oxi 
dizing atmosphere because the copper oxidizes 
rapidly at elevated temperatures. Nevertheless, 


since a proper copper plate is effective in pre 


in Heat Treatment 


them and then heating them under carburizing 
conditions which will protect the copper plate 

\ series of tests was made to determine 
whether a widely used Cr-Mo-W type of hot 
work steel (S.A.E. type H 12) could be protected 
in this way. Its complete analysis was 0.33% 
carbon, 0.38% manganese, 0.86% silicon, 5.03% 
chromium, 1.45% molybdenum and 1.50% tung 
sten. Fourteen test bars 1 in. in diameter by 5 
in. long were prepared by grinding from Is-in 
diameter bar stock. Four test bars were copper 
plated toa depth of 0.003 in 
of 0.006 in 


The test bars were heat treated in an elec 


, five to a depth 
- the remaining five bars were bare. 
tric resistor furnace having an ordinary ai 
atmosphere by the following cycle 
Preheat at 1300° F. for 1 hr. 
Transfer to furnace operating at 1550" F 
Hold at 1850° F. for | hr.; oil quench 
Temper at 1200° F. for 2 hr 


Some of the test bars were protected by 


, all cool 


packing them in carburizing agents of widely 
varying activity, ine luding cast iron ¢ hips, wood 
charcoal, and a commercial carburizing com 
pound. In order to determine the amount of 
decarburization or carburization resulting from 
the various packing materials, and to determine 
the effectiveness of the protection of coppel 
plating, chips machined in increments of 0.005 
in. to a depth of 0.025 in. from the surface were 
analyzed for carbon. Table I shows the result: 
for eat h set of conditions 

Two specimens were held for 10 hr. at 1850 
I’. instead of 1 hr., to determine the effective 
ness of copper plating for longer periods of time 

The following observations can be made on 
the basis of the carbon analyses 

Bar No. 2— Heavy decarburization of this 
bar indicates that the air atmosphere in the 
furnace was strongly oxidizing, as would be 
expected from the test conditions 

Bar No. 3 \ copper coating 0.006 in thick 


venting carburization it should be possible to 


heat treat hot work tools by copper plating 


By J. Y. RIEDEL, Toolsteel Engineer 
Bethlehem Steel Co. 


MARCH 1954; PACE 85 





Fig. 1 Three Copper Plated Test Bars 
After 1 Hr. at 1850° BF. Left: Bar No. 6 
packed in cast iron chips. Center: Bar 
No. 12, packed in commercial carburize 
Right: Bar No. 9 pac ked in wood charcoal 


does not furnish appreciable protection in such 
an oxidizing atmosphere 

Bar No t 
burizing to this 0.339 carbon hot work steel 
this 


Cast iron chips are mildly cai 


The extent of carburization obtained on 


sample may not be sufficient to harm the sery 
ice of many types of tools; however, sinc the 
quality of cast iron chips is not undes control 
the reproducibility of these results is not certain 

Bars No. 5 and 6— Copper coatings either 
0.003 or 0.006 in. thick protect the hot work 
steel perfectly from carbon coming from a mild 
carburizer such as cast iron chips 

Bar No. 7 
active carburizer on this hot work steel. 

Bars No. 8 and 9 Copper coatings either 
0.003 or 0.006 in. thick provide 


tion of the hot work steel from carburization by 


Wood charcoal is a moderately 


excellent protec 


a moderately active carburizer such as wood 
charcoal. 


Bar No. LO 


pound produces a fully carburized case on this 


\ commercial carburizing com 


hot work steel, as would be expected 

Bars No. 11 and 12 — Copper coatings either 
0.003 or 0.006 in, thick provide excellent pro 
tection from an active Commercial carburizer 

Bars No. 13 and 14 
also holds for exposures of 10 hi 

It is noted that test bars No. 8, 9. 11, 12, 15 


and 14 are all slightly carburized even though 


The above statement 


copper plated. The amount of carbon picked 
up is considered negligible, since the actual 
carbon content of the outermost 0.005-in. layer 
is within the range of carbon normally existing 
in this type of steel. No evidence of extra ca 
bon could be found microscopically 

Removal of the copper plated coatings from 
the test specimens atter heat treatment was ex 
pected to be troublesome, but they actually 
peeled off very easily. This is shown in Fig. | 
the separates 


completely from the steel and buckles slightly 


During heat treatment copper 


so that the coating can be stripped like bark 


Table 1-Carbon Analysis of Turnings From Test Bars 








Clorprt 
Pratt 
CloAat 


Untreated Control bar 


None 
None 
Chast iron 


None 
Nome 
0.006 in 
chips None 
Cast ion chips 005 in 
Ccast iron chips 
Wood charcoal 
Wood charcoal 
Wood char 


Carburnizing Compound None 


O.00% in 
None 
OOO5 in 
oal O00 in 
arburizing Compound 0.005 in 
arburizing compound 00 in 


OMS 


( 
( 
Carburizing compound 
( 


arburizing compound O006 in 


» IN 


LOCATION OF SAMPLI 


005 to OOLO to 


OOLS IN 


Oo] >to 


O.O20 IN 


OO20 to 


O.025 IN 


Mup- 
OOLO ITN Rapit 
4, 


18 0.24 
1] 0.41 
54 0.34 
53 0.34 

O.90 
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trom a log. The surface of the steel after re Later the copper plating can be readily stripped 
moval of the copper has a dark temper color trom the steel, leaving a smooth surface which 
which can easily be removed by wire brushing shows a dark temper color. Tools which have 
if desired. In many applications, a temper col been treated in this manner do not require 
ored surtace is advantageous in improving the grinding after hardening because both car 
lubrication during operation burization and decarburization of the surfaces 
Summary and Conclusions — Hot work tool are avoided 
steels can be hardened in furnaces which do Caution — Do not use copper plating on hot 
not have controlled atmospheres by copper plat work toolsteels which must be heated above 
ing the tools and then protecting the copper 1950° F. for hardening. In an excessively high 
plate during heating by packing them in a temperature the copper will melt and damage 


material which has a carburizing potential tool surfaces by alloving with the steel eo 


Role of History in 


Evaluating Materials Book Review 


By JOHN Ro TOWNSEND * 


History or Strencru or MIAtentans, by 


Stephen P. ‘Timoshenko, 452. p.. Me can be expressed in the rigorous language of 
Graw-Hill Book Co., New York. $10.00 mathematics. Such a material is an oversimpli 


fication since we are required to use non 


| rw may concern itself with several pos homogeneous materials 


sible th mes. Tt may he rigid ( hronological The allied fields ot metallography molec tliat 


recitation of facts, the story of development of structure, and solid state physics must be com 


a civilization. or it may concern itself with the prehended for a full understanding of the 


challe nee that nature pre sents toa \ ope In phenomena of materials. He shows the influence 


a broad sense. the history of engineering is a of fatigue, corrosion fatigue single ervstal 


story of how man has overcome the challenes deformation phenomena and inhomogeneity 


Ob atin \s we reach maturity we become However, engineering has thrust itself into new 


more interested in how other men solved: the cnuvironments and these will require exhaustive 


probl ms that came within then EN PETIENEE expernnents before basic theory can be well 


It is cptnite logical, therefore. that St pliers established. as will be secon later 


Timoshenko should have given to students in This leads to the interesting relationship be 


engineering mechanics who have already had tween the availability of fundamental knowl 


knowledge of strength of materials and theors edge and engineering progress ee 


of structures, a course in the history of strength excellent book gives us the opportunity to in 


of materials. He has given this course for 25 dulge in such a speculation 


vears and the present book covers this ground The Parthenon was built in 447 B.C. At this 


ina most exhaustive wav; because of his mastery time there was no formal knowledge of the 


of several languages, he is familiar with the strength of materials. Archimedes discussed the 


literature of the world on this subject lever and the center of gravity but this was 


Phe approach is along the line of basic on more than 200 years later. It was not until 


fundamental relationships and the ability of Galileo about 1600 A.D. described the prop 


these re lationships to « xplain the plac Ome erties of a beam that man had any knowledge of 


of materials testing. To a certain extent le structures, vet the Colosseum in Rome had been 


shows the influence ct the developments in built very early in the Christian era, and the 


other fields but does not philosophize ou the 
effect of development of elastic theory on engi *Mr Fownsend is director of material and standards 


, engineering, Sandia ¢ orp. He is a past pre sident, American 
neering progress The postulation of a homeo 


Society for Testing Materials, and was formerly supervisor 
geneous and isotropic material is an important 


of metallic materials Pelephone Apparatus Division Beli 
convention in the solution of relationships thiart Pelephone Lal 


mboratorie 
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Book Review 








Basilica of St. Peter was dedicated during Galli- 
leo’s lifetime. These tremendous structures exist 
today and take full advantage of the columns, 
trusses, arches and abutments — designed and 
built by rule of thumb rather than by mathe- 
matical formula. 

So much for large structures. How about 
machines? 

Robert Hook (1635-1703) did the first ex- 
perimental work on the elastic properties of 
metals and established the fundamental laws 
we recognize today. Mariotte ( 1620-1684 ) made 
the first tension tests, and Bernoulli (1700-1792 ) 
extended Galileo’s work on beams to a more 
logical theory. Euler (1707-1783) demonstrated 
the lateral vibration of bars and the properties 
of columns. It is a singular thing to remember 
that only a few years later, in 1793, Eli Whitney 
invented the cotton gin and in 1800 had demon- 
strated interchangeable manufacture for the 
first time. 

During the 17th century and the beginning 
of the 18th metallic materials were investigated 
by scientific methods by men working in the 


academies. For example, Lagrange (1736- 
1813) columns, Parent (1666-1716) beams 
Coulomb (1736-1806) tension tests, arches 


strength of materials, and friction. Girard in 
1798 published the first book on materials. In 
France the first engineering school was estab 
lished in 1795, namely Ecole Polytechnique. For 
vears this school was the focal point for the 


development of the mathematical theory of 


Columns and Beams of Sandstone, Erected 
at Stonehenge About 4000 Years Ago 
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elastic ity. 


Monge, Navier, Poisson and Lame 
were outstanding in this era. 

Then came a rush of invention and discovery. 
The first railroad engine was invented in 1801, 
the first steamboat in 1802, the Jacquard loom 
in 1804, electroplating in 1805, the Otto engine 
in 1823, the first turbine in 1829, the Morse 
telegraph in 1837, vulcanization of rubber in 
1839, smokeless powder in 1846, openhearth 
steel in 1867, the first Atlantic cable in the same 
vear, electric steel in 1870, bessemer steel in 
1877, and gasoline in the same year. During this 
period of discovery and invention there was 
little work except theoretical speculation on the 
properties of materials. In Great Britain, Fair- 
burn (1787-1874) made tests on boilers and ship 
plates and Hodgkinson (1789-1861) made com- 
pression tests on a variety of materials. In Ger- 
many, Weisbach (1806-1871) made the first tests 
on materials in which students partici>ated. 

Malleable iron came into use in bridge con- 
struction in 1840 and in 1843 Rankine published 
his first paper on fatigue of railroad axles. 
Wohler (1860-1914) published papers on the 
fatigue of iron and steel. By this time experi- 
mental engineering was well established. 

Then there was a short pause. It was not 
until around the beginning of the 20th century 
that there occurred a rush of new developments 
that were to transform the world—the auto- 
mobile in 1885, the first bicycle a year later, the 
first diesel engine in 1892, high speed steel in 
1900, Manley’s rotary engine in 1902 and the 
first airplane in 1993. 

The next great period of industrial develop- 
ment started during the first World War and 
ensuing years. Brearley’s stainless steel was first 
made in 1912. This period 
was really dominated by 
great discoveries in the 
chemical industry, such as 


neoprene, butadiene and 





water resistant glues, all in 
1932. During this period 
for the first time, the engi- 
neering world (in contra- 
distinction to the scientific 
investigators ) came to real- 
ize materials were no longer 
homogeneous. Publication 
of Rosenhain’s “An Intro- 
duction to the Study of 
Physical Metallurgy” in 
1914 and Jeffries and Arch- 
er’s “Science of Metals” in 
1924, and a 


(Continued on p. 178 





number of 





By R. W. HANZEL 

Associate Metallurgist 
Applied Metallurgy 

Armour Research Foundation 
Chicago 





planning a systematic research program. Un 
derstanding the fundamentals of these processes 
served to guide the program along the most 
fruitful path. From this work, it was possible 
to select the most likely treatments that would 
give the desired results. The various sources 
of hardening that have been considered include 
the following: 

1. Formation of a hard compound on the 
surface; for example, anodized aluminum 

2. Production of a diffusion layer that can 
be hardened by subsequent heat treatment; 
for example, carburization of steel. 

3. Solid solution hardening effect; for exam 


Surface Hardening Processes for 
Titanium and Its Alloys 


PAST several years, the Armour 


F” rHI ' 
Research Foundation has been engaged in 
research on processes for the surface hardening 
of titanium and its alloys. This research antici- 
pated the inevitable wider usage of titanium. 
Although the elements presently used for sur- 
face hardening are regarded more as contami- 
nants in the currently available materials, this 
work foresees the same elements, under tech 
nical control, being used to achieve the required 
surface hardening 

At the outset of the program, it was obvious 
that there would be many possible methods for 
accomplishing the surface hardening of tita- 
nium. Since it is generally true that one or only 
a few of these possible processes will offer 
advantages that are not inherent in the others, 
the initial investigation was devoted to a gen- 
eral survey of the entire field of possibilities 
involving the metalloid elements. 

Recognition of the possible sources of surface 
hardening produced by the addition of an 


element to a metal or alloy was necessary in 


ple, the solid solution of oxygen or nitrogen in 
alpha titanium 

4. Precipitation hardening effect; for exam 
ple, internal oxidation of a solute component, 
or nitrided steel. 


SOLID SOLUTION HARDENING 


The surface hardening and transformation 
characteristics of titanium and its alloys differ 
considerably from those of steel, and therefore 
the commercial surface hardening treatments 
for steel cannot be applied directly to titanium 
The likelihood of treatments being developed 
around 1, 2 or 4, above, do not appear favor- 
able. Hard surfaces produced by chemical 
treatment would undoubtedly be too thin for 
many of the applications involving high load 
concentrations and wear, although corrosion 
resistance at elevated temperatures may be 
enhanced. As for precipitation hardening, it is 
questionable whether alloying elements can be 
found that will form sufficiently stable com- 
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Hardening Titanium 


pounds in titanium-base al 
loys to realize such a dis 
persion, An addition agent 
must preferentially react 
with the alloying element in 
the presence of titanium 

Of the four hardening 
mechanisms, the solid solu 
tion hardening effect ap 
pears to possess the greatest 
potential Surfaces of ex 
treme hardness can be de 
veloped in titanium and 
polycomponent alloys | in 
volving the metalloid ele 
ments oxygen nitrogen 
carbon and boron 

The solid solution harden 
ing of titanium by the metal rig 
loid elements is rather well 


known.* 


Apparently, — the 

greatest effect. is caused by nitrogen, which 
gives extreme hardening but in large amounts 
seriously embrittles the diffusion laver. Oxygen 
has a less drastic hardening eflect; high oxygen 
contents in the surface and subsurface layers 
result in the formation of a loosely adherent 
scale. Carbon does not embrittle the titanium 
to as large an extent as oxygen or nitrogen, not 
does it harden to the same depth (undoubtedly 
because of the limited solid solubility of carbon 
in alpha titanium). Hydrogen appears to in 
crease the surface hardness slightly, but results 
in serious embrittlement. The addition of boron 
leads to unusually high hardnesses; however 


the usefulness of the product is doubtful. 


SAMPLE PREPARATION AND EVALUATION 


Samples used in all phases of this study were 
prepared as uniformly as possible in order to 
reduce to a minimum the variables introduced 
by nonuniform surface conditions and to facili 
tate surface hardness testing. The procedure 
was, first, to grind the samples to obtain parallel 


surfaces, and second, finish the resulting surface 


*The basic work on this mechanism is described in two 
early references: “Effects of Three Interstitial Solutes (No, 
O, and C) on the Mechanical Properties of High-Purity 
Alpha Titanium’, by W. L. Finlay and S. A. Snyder, 
Transactions, American Institute of Mining and Metallurgical 
Engineers, Vol. 188, 1950, p. 277 and 1368; “The Effect 
of O., No and H. on lodide-Refined Titanium”, by R. L. 
Jaffee and I, FE. Campbell, Transactions, American Institute 
of Mining and Metallurgical Engineers, Vol. 185, 1949, 
p 646 to 654 
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Scaled Condition of Titanium After 


Being Heated in Air for 16 Hr. at 1S0G° F 


through the four-zero paper. All samples were 
examined for hardness increase, weight change 
dimensional stability, and microstructure 

A Tukon microhardness machine was used in 
the tests for surface hardening and for meas- 
uring the hardness gradient on microsections 
prepared normal to the specimen surface. A 
Vickers 136° diamond, 100-g. load, and 4-mm. 
objective were used, Test conditions remained 
uniform except for minor variations caused by 
peculiarities of a few individual treatments 

Hardening by Oxygen — The controlled addi 
tion of oxygen to titanium or its alloys does not 
appear commercially feasible at this time. The 
work at Armour Research Foundation involved 
the heating of titanium in air with and without 
dehydration. Results indicated that little hard- 
ening occurs from heating for as long as 6 hr. 
below the transformation temperature, but all 
higher tempertures produced a noticeable gra 
dient in 1 hr. In general, higher temperatures 
and longer times in the beta range gave higher 
surface hardness and deeper penetration. 

The surface hardening produced by heating 
in air is almost always accompanied by serious 
embrittlement. At the higher temperatures 
where appreciable hazdening results, a consid- 
erable amount of scale is formed. This scale 
spalls and roughens the surface as shown in 
Fig. 1. Treatment in dry air appears to reduce 
this undesirable scaling to some extent. Slight 
increases in surface hardness and depth of pene- 
tration are also evident. 


Water quenching of samples heat treated in 





Ee Limitations of Carburizing 


a+ ZHr, Air Cool 


a * 3Hr, Air Cool duced with the quenching from the beta range 
0O* 6Hr, Air Cool 
@* 6Hr, Water Quench no appreciable hardening accompanies — this 


transformation. In view of this, there is littl 
to be gained by quenching in water 
Hardnesses resulting from treatments at 
1SOO” F. for various times are plotted in Fig. 2 
Laboratory experiments using reduced pres 
sures of oxvgen (10* and 107 mm. Hq) have 
been reported by HL. W Worner Surtace 
Hardening of Titanium’, Australasian Engineer 
O* /Hr., Air Coo/ November 1950 p 52-55 Results appear to 
6* 3Hr, Air Cool 
%« 6Hr,Slow Coo/ 
a+ /6Hr,Slow Cool ven gas; howeve process controls appear ex 
tremely critical for use on a commercial scale 


Treatment in Corburizing Compound 


be similar to those obtained with purified nitro 


Hardening by Carbon — Gas and pack car 
burizing of titanium produces surface layers 


that are rough porous and loosely adherent 





Figure 2 also shows the high hardnesses of 
surfaces which had been pack carburized at 
1SOO” EF. for various lengths of time. Penetra 


Thickness of Case, /r 


tion os deep but the material is badly embrit 
hig. 2 Hardness Gradients Produced in Un tled. this brittleness becoming greater as the 
dlloyed Titanium (Ti-75A) by Treatments in Air time and temperature of treatment are in 
and Carburizing Compound (Houghton Pearlit 
120) at 1SOO0° F. Original hardness of specimen 
‘-in. round. was Vickers 180 Vl hardnesses 
are for S-ke. load, « veept for sample § car 
burized 6 and 16 hr. which are for 100-0. load not particularly useful. Although there is some 


creased, At the higher t Tmperatures brittleness 
was evident throughout a s-in. round sample 


These results indicate that pack carburizing is 


doubt about the actual mechanism of pack cul 


1 


burizing. the titanium probably absorbs more 
tir is not beneficial to surface hardness Phe 


oxvgen and nitrogen than carbon. Hence, re 
surface hardness of water quenched samples of ulin. cen ticiinn tin Dendietiin tn cite 


titanium and its allovs generally is appreciably 
lower than of) similar samples that are aun 


La cate rp ir \W ropan 
cooled. This is thought to be due to the devel hs, a) Treated for I th wh Propes 


Gas at 2000° 1 B) Treated for ! hiv. with 


propane ras followed by ’ his holding at 
Although a martensitic type of structure is pro 2000" F. for diffusion. Thickness of white 


layer beneath porous case ts O.0004 in, 250 


! ! 
opment of micro quench cracks on the surface 
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Hydrogen Treatments Impractical 


METAL 


With a view toward eliminating the particu- 
larly undesirable effect of oxygen and nitrogen 
during carburizing, a limited experimental sur- 
vey was undertaken to determine the effect of 
carburizing in a propane atmosphere. In gen- 
eral, the treated specimens showed a decided 
tendency to flake and spall and had a heavy 
porous layer. Figures 3A and 3B illustrate ca 
burized cases which are typical for treatment 
In several instances, a thin 
carbide layer was visible immediately beneath 
the porous case as shown in Fig. 3B. 
believed that dilution of the propane would 
reduce its “sooting” tendency, and build up the 
hard carbide layer and thereby eliminate the 


with propane gas. 


It was 


porous layer. 

More recent work (reported at the @ 1953 
Spring Meeting in the paper “Surface Hard- 
ening of Titanium by Carburizing and Induc- 
tion Heat Treatment”, by A. J. Griest, P. E. 
Moorhead and others) involving dilute propane 
has substantiated this supposition. However 
the case depths produced in atmospheres of 
dilute propane are extremely shallow and thei: 
usefulness in many applications involving wear 
is doubtful, especially where dimensional tol 
critical. Case depths appear to 
be limited to not more 


erances are 
than several ten-thou 
an inch in thickness — a condition 
that is probably the result of the low solid 
solubility of carbon in titanium 


sandths of 


In general, the 
commercial usefulness of carburizing treatments 
appears to be limited, 

Hardening by 


Hydrogen — The effect of 


hydrogen on the mechanical and physical prop 
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erties of titanium had not been completely eval- 
uated at the time this phase of the experiments 
was undertaken. Therefore, knowledge of the 
effect of hydrogen on surface hardening char- 
acteristics was deemed necessary. 

Hydrogen treatments did increase the surface 
hardness, but 
tlement. The 
material 


also resulted in serious embrit- 
average hardness of the 
treated 1600° F. was 
Vickers 500, and was relatively shallow. 
samples treated above 1400° F. 
cracks normal to the edge. 
deleterious effects hydrogen 
abandoned. 

Hardening by Boron — Several of the more 
common methods of 


surface 
above about 
Many 
developed 
Because of these 


treatments were 


“boronizing” first consid- 
ered, namely, from metal-organic salts or boron 
hydrides, are complicated by the presence of 
rather large quantities of oxygen, nitrogen, car- 
bon, or hydrogen. With a view toward mini- 
mizing the effect of these metalloid elements, 
the feasibility of the addition of boron from the 
electrolysis of fused borax was studied. The 
basic experiment described in a paper by 
Kawakami and Komuro (“Cementation of Boron 
on Iron and Steel by Electrolysis of Fused Bo 
rax”, Nippon Kinzoku Gakkai-Si, Vol. 13 
1941, p. 5 
to the 


\ugust 
-19) suggested an approach applicable 
program at hand. Several probable 
involving the treat- 


been 


mechanisms electrolytic 


ment of titanium in molten borax have 


Fig. 4 A) Cathode Specimen ¢ Mbtained After 
2 Hr. at 1550° F. With a Current Density of 
! (mp Per Sq In., Cooled Slou ly Ar erage 
thickness of white layer is 0.0004 in B 
Cathode specimen after 2 hr. at 1750° F., 
current density 1 amp \verage 
thickness of white 250> 


( vol 
0.0012 in 


slou 


layer 





Table | 


-Cases Produced by Boronizing 


Boronizing of Titanium 





: ’ Vickers Harpness} 
TREATMENT OF SAMPLES : 
SURFACE Core 
Treated at 1550° F. for 2 hr.* 
Average case de a 0.0004 in. 


See Fig. 4A 


1472 
1310 
1288 
1354 
1505 


1033 
1187 
1402 
1533 
1505 


176 
178 
175 
175 
178 
178 
180 
174 
18] 
181 


Treated at 1750° F. for 2 hr.* 
Average case depth 0.0012 in. 
See Fig. 4B 





Temperature and current density are 


considered the critical variables in the 
operation of this process. 
is 1616" F 


point of sodium, the bath is too viscous 


The tempera- 
ture : below this, the boiling 
for electrolysis to proceed at a desirable 
at all. Above 1616° F 

of sodium lost 
vigorous bubbling action and, therefore, 
does not have a chance to react with the 
bath 


rate, if 


a large 


quantity through a 


1S 


Diffusion rates 
related 


boron oxide in the 


the 





in electrolyte directly 





*Current density | 
tDetermined with 
100-g. load, 4-mm 


amp. per sq. in. 
Tukon microhardness 
lens 


tester 


proposed by the author, and are described in 
detail in the “Final Technical Report on Sur- 
Hardening of Titanium With Metalloid 
Elements”, by R. W. Hanzel, Armour Research 
Foundation, Contract No. DA-11-022-ORD-289, 
Project No. TB4-15, June 1951-May 1953 for 
Watertown Arsenal, Watertown, Mass. 

The 


drawn after a study of the chemistry involved 


face 


following general conclusions were 
l. The ele -ctrolysis of borax yie Ids sodium at 
the cathode during the initial stages 
2. The then “with 


surrounding bath and liberates boron, 


the 
which 


free sodium reacts 


migrates to the cathode and is deposited 


Fig. 5 
1800° F. in 
thickness of 
Vickers hardness 


A Sample Treated for 16 Hr. at 
Purified Nitrogen. Average 
is 0.0028 in., average 
100-g. load) 870 
position of gray intermediate zone unknown 


Cast 


Com- 


are 
to the current density. A high current 
drives the precipitated boron to the an- 
ode, Therefore, 

rent density was 10 amp. per sq. dm, 
Figures 4A and 4B illustrate the typical case 


developed by this treatment 


where it is burned cur- 


All samples which 
were treated produced surface hardnesses rang- 
ing between Vickers 1200 and 1500. The 
face and core hardnesses of several samples 
Table I. 
While an extremely hard surface is deve loped 
on the titanium by this process, the usefulness 


sur- 


treated by this process are given in 


of the product is questionable because of its 
shallow case and rough surface. 

Hardening by Nitrogen — The treatment of 
titanium and its alloys in an atmosphere of puri 
fied nitrogen gas appears to be the most prom 
The 


ising of the various treatments applied 


B) Treated for 16 hr. at 
fied nitrogen 
0.0032 
load 


and 


2000° F. in puri 
thickness of layer 
(100-g 
No gray layer between case 
brittle at 250» 


Average 


in., average Vickers hardness 


900 


core case edges 
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/ron 
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CaCls MgC/Og 


Cu Turnings 


—— we 
1200°F 


HE Sire 


Oo Removal Towers 


- 





Oil Bubbler 


Globar 


Ee 
G/d55 
Tube 


Siltimoanite 
Tube 


Sample 


Nicke/ 
Push-Rod 


‘ Rubber 
Stopper 


() Heat Treat 
<> prngeigc { Trap 


Furnace 


‘Ss 
sepgswthittjtitjis ITT} 
A LLiLi LLL Ld 


—— 





hig, 6 
Used for 


Schematic Diagram of 


samples treated in the range of 1600 to 2000° F. 
diffu 


1 


show some evidence of brittleness in the 


sion layer, but embrittlement of an entire '2-in 


cube has not been observed. The hardened 


surface layer appears to be well bonded to the 
thickness 


useful surface conditions should be developed 


core. Therefore, by controlling its 


The nitrogen concentration gradient is re 
lated to the time and temperature of treatment 
Time ceases to have a significant effect on the 
depth of penetration after approximately 16 to 
20 hr. of treatment in the temperature 
considered in this work (L000 to 2000° F 
500° F 


needed to produce Cases of apprec iable thick 


range 
). How 
ever, treatments at and higher are 
ness. This case depth increases with increasing 
out extreme brittleness of the case 
2000" FF. The 
case depth obtained with treatments at 1500 to 
2000" IF 


temperature 


temperature 


is evident atter treatment above 


varies between 0.002 in. for the low 
to approximately 0.005 in. tor the 
higher temperature. Treatments involving times 
up to 72 hr. and longer failed to increase the 
average depth of cases by more than 0.001 in 

\ preliminary investigation of the nature of 
by X-ray diffraction has indicated the 


presence of TiN 


the case 
and alpha-titanium solid solu 
tion, the latter being the predominant phase. 
The ¢ parameter of the alpha solid solution was 
1.74 
higher than that for pure titanium 


approximately which is 
This col 
responds to approximately 9% nitrogen in solid 
solution reported by Ehrlich in “On the Binary 
Titanium With the Elements Nitro 
Boron Zeitschrift 
fiir Anorganische Chemie, July 1949, p. 11. The 


light-etching band shown in Fig. 5 


Systems of 


gen, Carbon, and Bervllium” 


is the 


cease 


PROGRESS; PAGE ¢ 


Equipment 
Treatments With Purified Nitrogen 


considerably 


Frequently, grain bound 


aries of the underlying al 
pha grains are observed 


running across the inter 


HS Og 


Bubbler ae ; 
The conditions regarded 
MH U 


Bub, Ubb/ler — this 

time are treatments In pu- 
16 hr. at 
Under these 


face into the case 


most beneficial at 


rified nitrogen for 
1600° F. 


ditions, the 


Constant 
Temp 
Zone 


CO 


rage 
average sur 





face 
__0as is 
Flow 


hardness developed 
Vickers SOO. and the 
case depth ranges between 
0.0024 and 0.0028 in. thick. 

The treatment of sam 
ples in purified nitrogen 
a Globar fur 
containing a 
tube. The 
conjunction with control equipment, is capable 





was done in 
nace sillima 
nite furnace, in 


of maintaining a constant 


temperature 

- PF. 
Water-pumped tank nitrogen was passed over 

hot copper turnings (1200° F 


O01 


1 in. long) to within 


to remove Oxy 


gen. A series of calcium chloride and magne 


sium perchlorate desiccants removed entrained 


moisture, The maximum dew point was —94 


F.. and a gas flow of 0.75 cu. ft. per hr. was 


Fig. 7 Surface Hardness Versus Femper 
ature for Unalloyed Titanium (Ti-75A 
Several of Its Alloys Treated in 
Nitrogen. Original Vickers 
samples (ts-in. square 

Ti-75 A, 351 for Ti-l50 A 
340 for Re 


and 
Purified 
hardn sscs of 
averaged 180° for 

340 for RC-130 A 
130 B 36.3 for MIST-3 {/ Cr 


&-Hr Treatment 


/6-Hr. Treatment 


&*7/-/50A 
@*MST 3A/-5Cr 
X#RC-IZ0A 
4*AC-/308 
o*Ti-75A 


4OO 600 
mperature,°F 





maintained at all times. A schematic diagram 
of the equipment is shown in Fig. 6 

\ protective atmosphere was maintained 
while the titanium specimen was introduced 
into the hot zone of the furnace. Positioning 
of the sample was done by a solenoid which 
acted on an iron armature located in the exit 
portion of the gas flow tube and which was a 
part of the nickel pushrod attached to the sam 
ple boat as illustrated in the schematic diagram 
Breaking of the gas train occurred only when 
the sample was inserted or removed, this being 
done while the boat was in the cool portion ot 
the tube. After 


boat to recharge the furnace, the tube was 


a sample was placed in the 


purged for ‘2 hr. and the boat was pushed into 
the hot zone. This procedure was reversed 


when the run was completed 


EVALUATION OF NITROGEN TREATMENTS 

Surface hardness data are presented in Fig 
7 for unalloved titanium Ti-75A, and the com 
mercial allovs Ti- L50A, RC-130A, RC-130B, and 
MST-3A1-5Cr. All specimens were treated for 
6 and 16 hr. between L000 and 2000° F 
ments of 200° F 


water-pumped tank nitrogen 


in incre 
in an atmosphere of purified 
Figure § is a 
composite plot of four hardness traverses on a 
sample of unalloved titanium treated for 16 hi 
at 1600" F 


was app! ximately 0.0024 in 


The average thickness of the cass 


( omparison ol 


Fig. S— Hardness Gradient for Un 
alloyed Titanium (Ti-75 A) Treated for 16 
Hr. at 1600° F. in Purified Nitrogen 
Original hardness averaged Vickers 180 


I2NN 
< 


this plot with the structure shown in SA re 
vealed that the location of interface of the case 
and the core corresponds approximately with 
the region where a sharp change ot slope in 
curs. With treatments above 1600° F., this inte1 
face is possibly coincident with the boundary 
between co-existing alpha and beta phases 
Therefore, the known differences in the hard 
ening characteristics of these two phases, and 
their individual and combined effect on the 
phase boundary make reliable hardness Teas 
urements difficult to obtain. For this reason 
the lines are not joined but rather dotted to 
maucate the relative uncertainties of the nature 
It should be noted that the 


indenter used for this particular 


of this critical 2iea 
load on the 
hardness testing was 25 g. As a result, the maxi 
mum surface hardness would appear to be near 
Vickers 1200 when the curve is extrapolated 
This does not agree with the surface hardnesses 
plotted in Fig. 7. Betore surface hardness meas 


urements are made, however, a surface film 
must be removed to obtain a suitable reflecting 
surface; this combined with the perm tration of 
the indenter under higher loads is thought re 
sponsible for the cise repancy 

On the basis of the data plotted in Fig. 7, it 
is apparent that the surface hardening charac 
teristics of the commercial alloys conform to 
the general hardening characteristics estab 
lished for unalloved titanium 


With 


work carried on at the Armour Research Foun 


Hardening Ammonia — Preliminary 
dation on ammonia nitriding indicated that 
the results would be similar to those for treat 
ments with nitrogen gas. Process variables 
flow rate, dissociation and other factors have 
not been completely evaluated, but it is antici 
pated that they will have a pronounced effect 
It should be noted, however, that considerable 
quantities of hydrogen are present and that in 
view of results obtained with the hydrogen gas 
treatments, the mechanical properties ot the 


treated material may be substantially altered 


Similar work has been reported previously 
Hardened by Nitrid 
ing, by EF. |. Silk, Iron Age, Nov. 13, 1952 
p 166 to 170 


agree, in most part with data reported herein 


Titanium Can Be Case 
and hardnesses and case ce pth 


for mitrogen gas treatments 

Hardening of Special Alloys With Nitrogen 

Some work was directed toward the devel 
opment of titanium alloys that would be par 
ticularly amenable to surface hardening. The 
original intention of alloying was to produce 
a hardening eflect by a nitride dispersion, in 
addition to the solid solution hardening. Among 
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the alloying elements chosen because they form 
very stable boron, vanadium, 
chromium, zirconium, aluminum and colum- 
bium. Carbon was included in this series of 
special alloys to improve the understanding 
of the surface hardening effects of this element. 
While the ability to produce such an alloy 


nitrides are 


dispersion was doubtful, thermodynamic data 
indicated the possibility that some of these 
alloying elements might form stable nitrides 
in the presence of titanium. 

All of the special titanium-base alloys thus 
far treated show little or no increase in the 
surface hardness of unalloyed titanium, with 
the exception of the following: 

1. Titanium alloyed with 3 at. % of boron 
treated for 6 hr. and longer at 1200° F. 

2. Titanium alloyed with 3 at. % of vanadium 
treated for 16 hr. at 1200° F. 

3. Titanium alloved with 5 at. % of vanadium 
and treated for 6 hr. and longer at 1200° F. 

Figure 9 shows hardening characteristics of 
these alloys relative to the hardness of unalloyed 
titanium. 

The reason for these alloys showing strong 
surface hardening characteristics at the low 
temperature of 1200° F. is not known at this 
time. Metallographic examination of the speci 
mens revealed no apparent structural condition 
that could be responsible for this effect. The 
alloys are essentially two-phase at room tem 
perature; however, the hardening pattern 
appears to be independent of the size and dis 
tribution of the second phase. It would seem 
to follow, therefore, that this increased hard 
ening is due to an irregularity in the known 
solid solution hardening effect of nitrogen. 

Conclusion — Titanium and its alloys harden 
when heated in air, but the product is not useful 
because of excessive scale and brittleness. Gas 
and pack carburizing of titanium as described 
herein produced rough, porous, loosely adher 
ing surface layers. Brittleness resulted from 
treatment at 1400° F. and above. Hydrogen 
treatments increase the surface hardness and 
cause serious embrittlement. The surface hard- 
ening effect is low and the affected zone is shal 
low. An extremely hard surface is developed 
on titanium by an electrolytic treatment. in 
molten borax. The usefulness of the product is 
questionable, however, because of its shallow 
case and rough surface. 

The purified nitrogen treatment of unalloyed 
titanium, several special titanium-base alloys 
and several commercial alloys develops a rela 
tively hard, adherent case between 1500 and 
1800° F. The properties appear to be adequate 
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Fig. 9 — Comparison of Unalloyed Titanium 
With Titanium-Base Alloys of Vanadium 
and Boron After Treatment in Purified Ni- 
trogen for 24 Hr. Original Vickers hard- 
nesses of samples (4-in. square) averaged 199 
for TiV,, 275 for TiV,; and 234 for TiB, 


for a practical surface hardening process. At 
this time, the best treatment consists of heating 
for 16 hr. at 1600° F. 

The average surface hardness developed is 
Vickers 800, with case depth ranging between 
0.0024 and 0.0028 in. Wear evaluation (pre- 
liminary results indicate excellent resistance) 
of such cases is being studied under a separate 
contract. Results of this wear program will 
he reported at a later date. 

Investigations have indicated that the sur- 
face hardness of titanium is improved by am- 
monia nitriding. Although the effect of hydro- 


gen introduced by this process on the physical 
and mechanical properties has not been evalu- 
ated, it is thought to be deleterious. 


The titanium-base vanadium and boron al- 
loys develop optimum hard, adherent cases at 
1200° F. when treated in purified nitrogen. With 
these exceptions, none of the special alloys 
vielded case properties superior to those of 
unalloyed titanium at this temperature. 
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Product Purity and sterility are easy to 
maintain in this metering pump, because 
head and inlet and outlet fittings are con- 
structed of Type 303 chromium-nickel 
stainless steel. Maisch Metering Pumps 
are built by Mechanical Products Corp., 
Chicago 7, Ill. 


An example of Corrosion Resistance 
eeeand maintenance of accuracy... 


provided by Type 303 Stainless 


Manufacturers of equipment de- 
signed to protect product purity and 
assure sanitation find it pays to use 
chromium-nickel stainless steel for 
corrosion resistance and other money- 


saving properties. 


For instance, the makers of Maisch 
metering pumps... widely used for 
precise dispensing in biological and 
. specify Type 303 


Stainless. They fabricate pump heads 


industrial fields . . 


and inlet and outlet fittings from 
Type 303 to provide properties that 
help users maintain product purity, 
sterility and sanitation, as well as 
permanent accuracy under very di- 


verse service conditions. 


Type 303 is the free-machining 
grade of the austenitic chromium- 
nickel stainless steels 
which are immune to 


a 
INcO 


most organic and a great 


THE INTERNATIONAL NICKEL COMPANY, INC. 


many inorganic chemicals. 


This improved machinability,com- 
bined with resistance to galling and 
seizing, make Type 303 stainless par- 
ticularly useful for gears, heads, fit- 
tings and other machined products 


You can also trim bulk and dead 
weight by using correct types of 
chromium-nickel stainless. They are 
strong yet tough, and also resistant 
to wear and abrasion. At elevated 
temperatures they resist creep, scal- 
ing and oxidation, while at low tem- 
peratures they offer exceptional re- 
sistance to impact. 


Investigate all the economies you 
can obtain by using stainless steel for 
your products or equipment. Send us 
your inquiries on the use of cast or 
wrought stainless alloy steels con- 
taining nickel, and details of your 


problems for our suggestions. 


Chromium - Nickel Stainless Steel Type 


303 ... and precision construction ... 
contribute to the permanent accuracy of 
this biological metering pump. Maisch 
pumps are adjustable, and permit dis 
pensing from O to 9,000 cubic 
meters per minute. 


centi- 


Sanitation in dispensing hot or cold, vis- 
cous or non-viscous liquids is advanced 
by use of Type 303 stainless. Maisch in 
dustrial pumps are available, single or 
duplex, with fixed capacities from 10 to 
290 gph 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Directory of Degree Programs in Metallurgy 


UG indicates that undergraduate degrees were awarded in 1952 


PG that postgraduate degree programs are offered, Compiled by A. Borne 
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- N ~ Bu, . 
THESE FURNACES are used for sintering of carbide tool tips in a 


hydrogen atmosphere. The close-up above shows how the furnace is 
insulated with a mass of alumina bubbles 


Insulation 
by the shovelful 


These furnaces are electrically heated to 2900 - 3000 F by 


moly wire wrapped around the muffle. The insulation 
surrounding the muffle is CARBORUNDUM’s pure granular 


made in the form of bubbles. No other insulation 


alumina 
is used. None is needed. 

Think how easy this makes insulating. No bricks, no 
cement. Just dump in the bubbles, and the job is done. Later, 
when the muffle needs replacing, just shovel them out, and 
then re-use. What could be simpler? And because these 
bubbles have such a low density, the installed cost is trivial 

The muffle itself also has important advantages. Made of 
our high-purity, electrically-fused aluminum oxide, it is 
resistant to extreme heat and is stable in the hydrogen atmos 
phere used. It is rugged and durable. At this plant, the 


operator reports a highly satisfactory life. 


Our booklet “Super Refractories in Heat Treatment 
Furnaces vives doz ns of capsule stories like this. It describes 
actual, profitable applications for CARBORUNDUM’s many 


interesting refractories. Send for your copy today 


CARBORUNDUM 


Registered Trademark 


Dept. C-34, Refractories Division 
The Carborundum Co., Perth Amboy, N. J. 


Please send one complimentary copy of your booklet to 
NAME POSITION 
COMPANY 


ADDRESS 





+ AT THE HCI 
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Exclusive with Bausch & Lomb 


“A 


Literally at the flick of a switch... instantaneously ... the 
superb optical system of the B&L Balphot Metallograph is 


ready to provide clear, detailed images for: 


@ Direct visual study, with interchangeable binocular 
and monocular microscope bodies; 


Group viewing, grain size determinations and dirt 
counts with the exclusive Magna-Viewer projector 


screen, 


or Photomicrography, with 5x7 camera (magnifica- 
tions from 25X to 2000X ) 


For comprehensive examination, you have 
readily interchangeable bright field, dark 
field, polarized light, and phase contrast. 
For comfortable examination, you remain 
seated, in full command of operating and 
viewing zone. 

Profit from the many exclusive advan- 


tages of this medium-priced member of the 


world’s most complete metallurgical line. 


Write or Phone 
Catalog E-232; prompt, 
expert advisory service, 
yours on request. No 
obligation, of course. 
Bausch & Lomb Optical 
Co., 63827 St. Paul St., 
Rochester 2, New York 
Telephone: LOcust 3000. 


Equipment 
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- the American Society for Metals is an 
organization of engineers and executives 
in the 


concerned with the 


metallurgical industries, it is naturally 
educational facilities and 
trained 


processes through which technically 


personnel are prepared. A few years age, a 
list of schools teaching metallurgy was required 
by the @'s Committee on Metallurgical Educa 
tion. A search tailed to disclose a recently com 
piled one and, as the need was urgent, another 
was drawn up on the basis of information which 
could be rapidly received from various sources 
Unfortunately, some schools were omitted from 
this list 


in metallurgy 


and others, not giving degree courses 
included, There was an obvious 
duty to become better informed 

In order to obtain correct up-to-date intor 
mation, the @ Committee on Metallurgical 
Education circulated a questionnaire in Decem 
ber of 1952* to all accredited colleges, univer 
sities and schools of technology in this country 
The questionnaire 


was quite comprehensive 


and this report will only analyze the 


answers 
received in regard to questions concerning de 


cu ® | 
vree lie 


postgraduate courses, number of 


undergraduate and postgraduate students, de 
number of men on 
Some 
of the results of this questionnaire have been 

tables. Where the data 
information was obtained 
from a follow-up in shorter form which re 


grees awarded in 1952 


metallurgical faculty and research staff 
summarized in the 
were incomplete 

quested fewer details. Some interesting facts 


have been lise losed a few of whic h will be dis 


| 


‘Metallurgical Education 
in the United States 


By ALFRED BORNEMANN 
Professor of Metallurgy 
Stevens Institute of Technology 
Hoboken, N. J. 


cussed in the following paragraphs. Any com 
ments which appeal to be inte rpretive are the 
authors and do not necessarily reflect the 
opinion of the @ Committes 

As best as could be 
questionnaire 
in the Data Sheet p. 96 B. there are 


in this country offering undergraduate or post 


ascertained trom the 
and other sources, and as listed 
59 schools 
graduate degree courses in metallurgy. Our 
survey did not try to draw a distinction be 
tween Various spec ial fields of metallurgy, such 
as physical, chemical, process 


aclaptiv or eX 


tractive. Ten of the 56 schools responding to the 
survey offer only postgraduate degree courses 
whereas five of the 46 offering undergraduate 
programs do not undertake any instruction on 


the postgraduate level 


PRADITION AND DEVELOPMENT 


In 1941 Prot. T. 1 
lished 


ment of 


tead of Columbia pub 
study of “The 
Mineral Industry Education in’ the 
United States” in the Transactions of the Amer 
ican Institute of Mining and Metallurgical ku 
engineers. His most recent statistics are tor 
1938-1939 aT 
tutions which offered mineral industry educa 
tion and 46 of these 


an exhaustive Develop 


the vear mentioned 49 insti 


appear on our present list 
*Kprrons Nott At the time, Professor Bornemann was 
chairman of the @ Committee. The 


was made by him, and _ this 


analysis of the returns 
article should not be inter 
of the @ ynmittee on Metal 


preted as a formal report 
lurgical Education 
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Survey of Metallurgical Education 


lable I 


of 59 schools. Thus it is apparent that 13 schools 


have undergraduate or 


added metallurgical 
graduate degrees to their programs in the past 
13 vears, and three may have dropped instruc 
tion or never gave any in metallurgy. Ten of 
the 13 
regions where many engineering research and 
These 


schools teach little, if any, process metallurgy 


new schools are in large manufacturing 


development laboratories are located. 
Professor Read makes the point several times 
that the environment in which a school is sit 
uated seems to influence its character and suc 
cess. Recent deve lopments in metallurgical 
engineering education tend to bear this out and 
bring litthke comfort to those who are working 
hard to find good men to take jobs in the field 
of process metallurgy 

Metallurgy is associated with mining both 
in the lay mind and in scholastic organizations 
As the science of chemistry developed, certain 
schools grouped metallurgy and chemistry to 
gether because they seemed to have so much 


mn COMM On, 


In some places chemistry 


or 
departments first 


fostered and supported the teaching of metal 


mechanical engineering 
lurgy. It is quite evident that this process is 
still going on, as a glance at the names depart 
ments have will indicate. These names and the 
number of times each is used, along with the 
number of seniors and postgraduate students 
enrolled in’ degree programs in 
sponsored by these departments, appear in 
Table | it is apparent that there is 
plenty of recognition of the independent sta 
tus of metallurgy, both on the part of school 


administrators and students. The word “Engi 


metallurgy 


Happily 


neering, occurs in the names of about one 
half the departments described in the first three 
large groups in Table I, but it has been omitted 
as a separate item in the tabulation 

Table IL summarizes the enrollment statistics 


obtained from out questionnaires These check 


Department Names and Enrollment in Relation to Names 


fairly well with those collected in 1950-1951 
Robert C. Story of the Federal Security 
U.S Office of Educa- 
tion. which show that 590 first degrees, 236 


MLS. degrees and 24 Doctor’s degrees in metal 


by 


Agency Government 


lurgy were awarded by schools having curric- 
ula in metallurgy accredited by the Engineers 
Council for Professional Development. In all 
mineral industry courses, ceramics, geological, 
metallurgical and mining (excluding —petro- 
leum), there were 1594 first degrees in 1950 
1952. In 1939 Read found that there were 1434 
candidates for the bachelor’s degree in mineral 
technology. It is quite clear from the foregoing 
statistics that those answering the @ question- 
naire had only metallurgy in mind and not any 


other branch of the mineral industries field 


WHAT IS METALLURGICAL ENGINEERING ¢ 


It is interesting to note that the U.S. Govern 
ment Office of B.S. in 


Metallurgy as a degree in one of the physical 


Education classified a 


sciences, whereas a Metallurgical Engineering 
degree was classified under degrees conferred 
in “all other 


academic 


> ry or y T > 
engineering There is 


lack of 


what constitutes metallurgy. 


even in 
to 
A recent classifi 


circles, a agreement as 
cation is contained in a report of an American 
Society for Engineering Education’s committee 
which analyzed mineral engineering curricula: 


i. Mineral Exploration Engineering 
1.1 Mining and Engineering Geology 
1.2 Geophysical Engineering 
Mineral Production Engineering 
2.1 Mine and Quarry Engineering 

Natural Gas 

Mineral Process Engineering 

3.1 


y 
>. ame 
] 
> 


Petroleum and Engineering 


Metallurgical Engineering 
Mineral 


Ceram 


Dressing 
3, Engineering 

The metallurgy which is the bread and but 
ter of most @ members deals with the process 
ot 
metallic components, so that the finished prod 


fulfill 


This is 


ing, fabrication and treatment metals, o1 


most et 
field of 
“Mineral 


uct will its function 


hardly a 
to 


ficiently 


interest subordinate 





Metall 
Mining 
Miner. 
Metall 
Mecha 


Others 





NAMI 


STUDENTS IN METALLURGY 


oF DEPARTMENT PREQUENCY 


*53 SENIORS 
urg\ 
rand Metallurgy 
ils Technology 
urgy and Chemistry 


nical Engineering 


Chemical Engineering 


lotals 


POoSsIGR ADS 
1% 


os 


Process Engineering’, Class 3 of the 
above tabulation 

John Chipman, past president of 
&. discussed this problem in an at 
ticle in Metal Progress in August 1948 
17 and proposed the outline shown in 
15 Table IL, which is certainly more in 
wy with This 


today’s interests. 
13 
outline contains two major depart 


accord 





ments designated as Metallurgical En 





METAI 
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gineering and Metallurgical Science fable IL Chipman’s Outline of Metallurgy 
Some day, we may be able to de 
fine what we are. It would be well to METALLURGICAL ENGINEERING | METALLURGICAL SCIENCE 





do so because otherwise statistical i 1: iia Dieeilinn Chemical Metallurgy 


compilation of human activities will eee po 1. Crystal chemistry and 


never truly reflect the important role 2. Separation of mineral mineralogy 

the members of our Society play iD 3. Leaching 2. Thermodynamics of systems 
] and processes 

-" ) Metall . Reaction kinetics 

There can be no question as to Il Process Metallurgy , Surface chemiates 


asting anc it ig . 2 s nd electro 
which came first, the mineral or the ° Roa ting and sintering Corrosion and electr« 
Reduction and smelting chemistry 

3. Fuels and combustion 
ll Physical Metallurgy 

profession is at last cutting itself off 4. Heat and fluid flow . - 
' T 5. Elec ttallurg Il-a. Metallography 
from its maternal apron strings. This ay Flectrometallurgy 6 ; 
Melting, refining an 1. Structure of alloys 


alloying 2. Equilibria in metallic 
whelmingly large proportion of stu Casting and solidific: systems 


modern 


metal, vet it would seem that our 


is indicated by the fact that an over 


dents in metallurgy are instructed tion }. Recrystallization and 
grain growth 


i. Reactions in the solid 
\ “hs ie “4 ng 
this metallurgy is something apart a fetal Processing state 


‘ ‘y= - 

~ aed poarch \l-b. The Physics of Metals 
3. Joining 5. Atomic and electronic 
vested by the American Society for . Surface treatment structure 

5. Powder metallurgy 6. Diffusion 

Heat treatment 7. Electrical and magnetic 

properties 
Theory of the solid 

state 


by departments of metallurgy, and 


from Mining or Geological Science o1 


engineering. Hence the outline sug 


Kngineering Education is not) very 
realistic 


Certainly, the practising metallur IV 


Application Metallurgy 


gists in today's industry have had no Selection and specifica- 
COMO undergraduate experience, It tion | Il-c. Mechanical Metallurgy 


y desig 9. Elastic and anelastic 
is a rare event if, among a gre up dis 2. Alloy design . Elastic ¢ 


- . Quality control | behavior 


cussing their undergraduate degrees Service behavior | 10. Plastic flow and fracture 











more than a small fraction say they 
have “studied metallurgy meaning 
that they passed through a definite under of the graduate students work on parts of this 
graduate curriculum. Most of them take it up research (or teach part-time) to support them 
as a postgraduate study, or enter the profession selves financially. Very few are on their own 
because they find an opportunity for work and exe epting those who attend evening ¢ lasses, and 
advancement even there manv such students receive some 
There is a growing recognition of the merit subsidy from their employers if their perform 
in a general scientific professional course for ance is satisfactory 
many engineering undergraduates topped by 
postgraduate work in special fields for a few 
Metallurgy is certainly a good field for post 
graduate study and the answers to the i.) ques The metallurgical industries and the @ 
tionnaire underscore the current emphasis on should keep a close watch on this situation 
metallurgy as an interesting and worth-whil Between the two of them, ways may have to 
field of postgraduate study. When one deducts be devised to he Ip the colleges keep prom 


from the total number of postgraduates en ing omen in postgraduate schools should 


STUDENT AND FACULTY RESEARCH 


rolled an estimated number studving evenings changes in governmental policies or tax stre 
and holding daytime jobs 
in industry, it appears that 


; Table Enrollment and Degrees Awarded in 1952 and 1953 
approximately 600) young 





] 

men are currently engaged 
= MBER | L'NDERGRAD 

in postgraduate work, re ; aa ae 


Porat No 


search and teaching on a 
ENROLLED 


full-time basis. 


Much of the research Long form o ate 


Short form # a) 190) 
now being done in schools 


lotals , ‘ Be0) 








and universities is financed 


by the Government. Most “Answers could not be obtained from short form of questionnaire 
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Meeting the Demand for Metallurgists 


METAL 


tures curtail 


present practices of financing 
industrial research in metals 

Some of the most interesting facts brought 
the 


degree 


out by this survey deal with the sizes of 


groups for which schools organize 


metal 
The 


size of senior classes can be judged by the mum 


courses. Certainly no one can accuse 


lurgical educators of mass production 


ber of metallurgical degrees awarded in 1952 


1D se hools awarded 5 or fewer degrees 
12 schools gave between 6 and LO degrees 


7 schools gave between J) and 20 degrees 
{ 


between 21 and 30 degrees 
than 


SS and 40 respective ly 


SC hools Vive 


schools gave more 31 degrees (31, 33 


With regard to graduate degree courses, the 
treatment must be a very personal one. In 1952 
NMlaster's 


degrees SCVCTL S¢ hools awarded between three 


25 schools awarded only one or two 
and five; two gave between six and ten and one 
awarded more, 29 

the 


awarded 


candidates received 


treatment: 11 


Doctors same in 


dividual schools only 


one or two degrees, cight awarded three to five 


degrees: only one school gave more than five 
and this one awarded 17 

This is really a remarkable educational phe 
nomenon. [tt would seem to indicate exceptional 
devotion on the part of teachers to their jobs 
and a great sense of duty on the part of school 


administrators. The educational 


proe esses are 


really 


dispensed lovingly under conditions 


which must often discourage those doing the 
job because so few benefit from the effort. re- 
quired to develop and conduct a COUPSE 

An attempt was made to get some idea of the 
activities of the faculty members responsible 


Phe 


for metallurgical instruction information 


obtained is reproduced below 
Faculty Activities (1952-1953) 
Revonrrine 
Schools questioned 4 
Potal seniors and 
postgraduate s 
Personnel 
Protessors 
Instructors 
Researchers 
Technicians 
Potal stat 
Activities * 


Peaching 


isd 


170 man-vears 
298 
Administration 16 


Research 


* Part-time activities were prorated 
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Data from more than half of the 56 schools 
that answered the questionnaire could be satis 
factorily interpreted for this purpose. It can 
be seen that schools are actively contributing 
their resources, both human and physical, for 
the benefit of the metallurgical industries. Some 
schools naturally do much more than others 
but looking at the whole picture we may well 
be proud of the role our schools are playing in 
the 


knowledge and the extension of the 


achieving a balance between dissemina 


tion of 
frontiers of metallurgical science by research 
WHERE DO WH 


GO FROM HERE * 


The collected data 


regarding educational facilities in metallurgy 


suggest some thoughts 
and the role they might play in meeting the 
great demand for metallurgists. It is obvious 
that many more students could be handled in 
metallurgical programs now established. Well 
trained teachers and facilities would permit a 
the 


now 


considerable expansion of student body 


especially in’ those schools graduating 


very few men with first degrees. Instructional 
stalls could also be expanded if people now 
engaged in research activities were to devote 
more of their time to teaching 

The Society Metals 


senting the largest number of metallurgists in 


American for repre 
the world, has taken active steps to mecrease 
enrollment in engineering schools. It has fos 
the 


school levels by sponsorship of a program of 


tered interest at junior and senior high 


teachers 
Asso 
ciation, and by the publication of the widely 


circulated pamphlet “A Career in Metallurgy 


awards for science students and 


conducted by National Science Teachers 


Many of the local chapters send representa 
their interest the 
students in metallurgy as a life work. At the 


college level, the @ is sponsoring scholarships 


tives to high schools and 


for undergraduate students enrolled in degree 
programs, and has opened its doors to students 
by offering them the privilege of junior mem 
bership with its attendant benefits. It is en 
couraging college faculty members by teaching 
awards, bv financing 
the 


treating a 


visiting lectureships 


Week-End 


fundamental 


and by organizing “Seminar 


exhaustively subject 
just ahead of the annual convention 

Seldom has an engineering society made such 
a strenuous effort to perpetuate itself, and _ it 
is to be hoped that the next report of this kind 
will show 


the benefits of this activitv, which 


certainly represents a strong affirmation of our 


6 


faith in education 





German Investigations = 
on Boron Steels 


By ROBERT SCHERER, Chief Technical Director 


and KARL BUNGARDT, Chief of Research 


Deutsche Edelstahlwerke Aktiengesellschaft (German Ailoy Steelworks) 


Krefeld, Germany 


N' MEROUS REPORTS have appeared in recent 


vears in the foreign literature concerning 
the effect of small boron additions on the prop 
erties of carburizing and heat treatable steels 
Many of them discuss the possible conservation 
of alloying elements such as chromium, molyb 
denum and nickel due to the increase in harden 
ability effected by boron additions: others dea! 
with improved properties Americans have given 
most attention to these matters, and about 100 
tentative standard analyses and a number of 
hardenabilitv bands have been adopted by the 
American Iron and Steel Institute. A compre 
hensive review of the situation in that country 
exists in the booklet “Boron Steel” recently is 
sued by the American Society for Metals 

Substitution of a boron-treated “triple alloy 

steel containing about 0.50 Ni, 0.65 Cr, and 0.10 
Mo for a 34% nickel steel in tracter axles and 
steering mechanisms, together with similar sub 
stitutions in other heavy parts has enabled the 
Caterpillar Tractor Co., for example, to save 
some 12,000 tons of alloying nickel since 1940 
certainly a notable performance for a single con 
cern. The industrial situation in Germany con 
tains no parallel examples, primarily because 
most of our standardized alloy steels ( compara 
tively few in number) differ essentially from 
their American counterparts not only in alloy 
types but in alloy combinations. Even without 
boron, the American trend — especially in mass 
production during the last decade has been 
toward the use of lower alloy steels and those 
with fractional percentages of three alloys in 
combination (nickel and chromium and the 
least amount of molybdenum, only rarely de 
pending on extra manganese for its alloying 
capabilities ). American production statistics in- 


dicate that boron steels are used in largest ton 


nage When alloving elements are under sharpest 
Gove rnmental restriction. Boron steels, to achieve 
a lasting Importance even tn times of ample 
supply of the common alloying clements, must 
therefore exhibit measurable advantages in 
cost and ease of fabrication as well as ability to 
perform satistactorily in service 

An account of German tests and experience 


may throw additional light on the last-men 


tioned considerations. * 

We had acquired al body of { \p Picrice dua 
ing the last war with steels low in nickel and in 
molybdenum even those without any and 
those wherein vanadium was substituted for mo 
Ivbdenum. So our purpose a few years avo Was 
to evaluate the information and make some new 
tests for Comparison with the present German 
standard steels 

In this work we assumed that substitution 
cannot be jrachere d solely on the basis of harden 
ability, irrespective of the characteristic effect 
of the individual alloying elements upon other 
properties, Furthermore, consideration must be 
given to the kind and quantities of alloying el 
ments originating from the se rap and also to the 
economic aspects of suc h substitutions. Finally 
the leaner alloy steels or steels of different typ 
often compel the producer and consumer of 
steel to change their processes, equipment, or 
control limits 

We made a number of carburizing steels and 
heat treatable 
quency induction furnaces of 125 Tb. capacity 


Just before 


steels in basic-lined, high-fre 


pouring, | oz. of aluminum wa 


* Those who rf id German will fini much mbformnation 
supplementary to this brief review in Stahl und Eisen, Vol 
70, 1950, p. 382 and p. 1060; Vol. 71, 1951, p. 255 and p 
133; Vol. 76, 1952 p 1433. The present iithors discussed 
boron steels before the Societe Fran e de Metallurgie in 
Paris, Oct. 21, 1952 
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German Boron Steels 


Without Boron 


a 
added (residual analysis was 0.01 to 0.034% 1g’ | | T | T 


Half the melt was then cast into a small J ~ iid SBBA Gunnpmtinge sai, 


forging billet. To the other half was added i 
ok “} 
en ee 


_ 


0.10% titanium as ferrotitanium, principally to | 
fix any nitrogen dissolved in the steel and to ad fe 


insure the effectiveness of the boron addi 


* Finally 4 oz. of 18.4% ferroboron was 


tion 
tirred in and the second half of the melt 
cast into a billet 


In this way we had comparison heats A 




















and B, identical as to chemical composition 
within the limits of analytical accuracy for 


soluble nitrogen, titanium and boron: 


Vieng SHAY 
OM) to WOloN O0043 to 0005 N 

No li OOF to OT] ta 

No B O0030 to 00048 B 


Band for /(5CrNnié6é 
Band for /8CrNi8 
@ 50% Martensite 


CARKBURIZING STEELS, HARDENABILITY 





\ dozen split melts of carburizing steels 


were made within the following composition 29 8 /l2 16 20 24 28 32 36 4O 94 
y « Ce am ¢ nch S snths 
limits: 0.13 to 0.21 C, 0.22 to 0.30 Si, 0.53 to Distance From Quenched End, Sixteent 








0.60 Mu, 1.08 to 2.05 Cr, 0.58 to 2.09 Ni Fig. 1—Jominy End-Quench Hardenability 
Curves of Experime ntal Steels Without Boron 
Abou and With Boron (Belou Hatched 
hands re present spread for two German stand 
ard steels without boron. Circled points mark 
use the German standard carburizing steels position of the 50% martensitic microstructure 


15 Cr Ni6and 18S Cr Ni 8 (with and without 


Tramp” molybdenum was 0.06 to O11. In 
the interest of brevity. only five representa 


tives will be described: in addition we will 


* Experience with production heats in electric and open boron) as reference norms. Analyses were as 
hearth furnaces indicates that the ferrotitanium may be shown in Table I. 


safely reduced to somewhat lower prapertons Figure 1 shows their hardenability curves 


except No. 10) and thei position in 
hig. 2- Tensile Strength (Hardness) of Plates relation to the hatched scatter bands 
of Various Thickness After Normalizing and Then of a number of production melts of 


Oil Quenching. Boron has pronounced benefit tandard steels 15 Cr Ni 6 and 18 Cr 


as I “ t te / h 4 cl bl ] go” t s 
is demonstrated by such “blind hardening” test EE aay ea ae quenched a 


Thickness in In to the zone with 50% martensite micro 
/ a 
4 72 structure is used to compare harden 





abilities, and these values are noted 
on the curves as well as in Table I 
BD hepresent } These data permit an estimate of the 
n Treated fee alloy Savings possible by adding boron 
to steels of this type 
Only the boron-free steel No. S with 
0.19% C, 2.05% Cr and 1.10% Ni falls 


above the hardenability of the boron- 





treated steel most closely approaching 
the curves of steel 5-B, containing 
about 0.18% ¢ 1.55% Cr, 0.85% Ni 
leading to the immediate conclusion 


that — with respect to hardenability 








about 10 Ib. of chromium and 5 Ib. of 





30 GO 50 20 O 0 nickel per ton can be eliminated by 
Thickness of Hardened Disk,Mm the boron addition 
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Table I 


Characteristics of Carburizing Types 








50% MARTENSITE 


Wirn B 
1] 
s) 
13 
91 


Ni 
NoB 


1.10 { 
0.58 } 
O.S5 6 
1.10 14 
1.10 

55 

1.95 


15 CrNi6 
ISCrNiS8 








It will be noted in Fig. 1 that steel S-B lies 
slightly above the hardenability band for stand 
ISCrNiS the 


chromium but about twice the nickel. Boron in 


ard boron-free with same 
this event could save perhaps 15 lb. of nickel 
ton, with no change in chemical analysis 
the 
Steels 10 and 15 Cr Ni 6 are representative 


of the low-carbon carburizing steels and their 


pel 
ol 


steel otherwise 


hardenability is less than the above when forti 
fied with boron Even Ith these low carbon ster ls 
boron is fortunately of advantage. Curves pub 
lished in the German literature indicate that up 
to 10 sixteenths from the quenched end, steel 
10-B is a little softer than 15 Cr Ni 6, but beyond 
that its hardness falls off rapidly. The alloy con 
tent which can be replaced with boron, con 
sequently, is less than the sum of 8 Ib. chromium 
and 9 Ib. nickel per ton 
Heat Treatability of the Carburizing Steels 

to ' the effect of the 


addition steel’s behavior upon 


In order 
boron 
heat the 

the the 


properties of the core specimens 


investigate 
the 


properties ot 


Ol 
treating 


Case and mechanical 


Table U 


Hardenability Studies 


hardness distribution on taper ground sections 
through the case 

The frequent references in foreign literature 
to the grain-coarsening effect of boron could not 
be verified. All our steels had a grain size of 
about S in the McQuaid Ehn test. Also, the 
fracture grain of the core was fine after double 
harce ning; in this respect the boron steels were 
(It 


arguable whether the deoxidation and ce 


fas superior to the other steels tested ray 


he 
nitriding with ferrotitanium were influential in 
this respect 

\ 


laboratory heat 


few tests made 
650-Ib of 
0.13% C, 1.55 Cr, O91 Ni and 0.009 B and a 
0-ton electric heat with 0.14% C, 1.56 Cr and 
1.50 Ni. The test piece was a ring 44 in. o.d 


thick, 


This established evidence that 


VW arpage were moa 


electric furnace 


in with 1.57-in. bore 
the 


differences resulted from direct quenching from 


vreatest 


the carburizing temperature The boron-treated 
steel warped more than did the boron-free steel 
and exhibited an espe ially Pronoun ed shrink 
of the bore 


Tensile strength was computed from Brinell 


hardness of samples subjected to the “blind 
wherein slices 5, 10. 25 and 50 
0.39, 0.98 and 1.97 in. thick ) 


square bar The sce WCTE 


hardening test’ 
thick (0.20 
were cut trom 
at 


in oil 


a 2%-in 


normalized 1600" KF. and hardened from 


1525” | 


Tensile strength equivalents of hardness of 


Data Concerning Nickel-Free 


Phrough Hardening Steels 





in diameter and 3 in long 
at 1615 


for 2 and 6 ln 


lin \IARK 


carburized and 


1740° fF 


temp rature 


were 
at each 13 
14 
x7 MunSi5 
15 
16 
17 
4 Cr 
ls 
19 
344 CrMo4 
2% 
2] 


i) 


mixture of 60 
1) 


Spe cimens 


im a 


parts charcoal and parts 


barium carbonate 
were quenched in oil from the 
and 


carburizing temperature 


hardened a second time at 1500° 
F. in a salt bath followed by 
oil quench 

Neither the case depth nor the 


surface hardness appeared to be 


an 


the boron 3 
of the 


clearly influenced by 





content. Carbon content 


0 
0 
0 
0 
0 
0 
0) 
0 


(LOM POSITION * 
Si Mo 
1.42) 1.50 17 
1.31 | 1.22 
1.20 | 1.25 
0.34 0.77 
0.28 0.89 
0.33 0.60 
0.25 0.65 
0.28 061 
0.25 O58 
0.25 0.65 
0.78 
0.66 
O83 
0.90 


COMEMICATI 


\I- Con 


Heat 


TREAT 


NormMALIZ1 
i yy 
1725 
of 1625 
1600 
1600 


0.28 
0.10 
0.20 
1.69 
1.0 
I 


GO 
40 IGO10 
34 
14 
14 
16 


2 


0.30 
0.26 
0.34 
0.29 


0.12 
0.07 
0.11 

0.07 


1635 
163° 

1615 
1615 


0.4 


) 
, 
> 
9 


MEN 


1635 


1635 


1535 
1510 
1510 


1515 
1515 


1545 
1545 
1S 
\ 


- 

“> 
~ 
a 





case, analyzed from 0.1-mm. lay 


ers on different specimens, was 


identical for boron-free and 


boron-treated specimens Neither 


were there any differences in to 0.08% 


* Boron-treated portions of heats were treated with titanium 
showed 0.03 to 0.10% 
Untreated steels analyzed 0.006 to 0.014% N 

a means that 
melting stock. Chromium varied from 0.03 to 0.08% 
and nickel from 0.03 to 0.06° 


und 


Ti, 0.0021 to 0.0041 B 


md O.O02 to 


the element existed only incidental to the purit 
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Boron Saves Nickel and Chromium ‘| he boron addition to steel No 5 has to be sure 
increased its hardenability almost to the level of 
representative steels with and without boron horon-free steel No. 8, in spite of being about 


are given in Fig where the higher-carbon 0.50 lower in chromium and 0.30 lower in nickel 


alloys No. 4,5 and 8 are shown at the left and However, the tensile and impact have not been 

the lower-carbon No. 10 and 15 Cr Ni 6 are at improved 

the right. Improvement in hardenability by this Consequently, an alloy saving of about 16 Ib 

test is also clearly shown per ton, which would be indicated from the 
Notched bar impact specimens 1.06 in, (27 standpoint of hardenability, cannot be entirely 

inm.) in diameter were cut longitudinally from 


the core of pieces subjected to the heat treat 





ment described above. Tensile strength in psi omeome/ J omen /g swithout Boron 


was computed from hardness. Impact strengths -. ——— / 3-8 —-/4-B With Boron 
4 : =50% Martensite 
are in kg-m. per sq. em. Averages for S samples e ee 


are as follows 


Mani No Boron Boro 
STRENGTH [Mpact STRENGTH IMpAcd 
j 157.000 14 167.000 
) 170.000 ft 1BO.O0O0 
ra YOO OOO BS JLY OOO 
10 142.000 ; 145.000 
lo Cir Nib 7 O00 14.4 165.000 


Disregvarding steels No. 8 and 8-B with 0.19% —— sealant 


(), 2.054 Cr and 1.10% Ni, the boron addition has ees he ee, Cay ut Boron 
boron 


increased both the impact and the tensile on 


strength somewhat, thereby lnproving the 
quality. The improvement) would essentially 
seem to be the immediate result of the increased 
proportion of martensite phrase existing in the 
nucrostructure 


On the basis of the hardenability tests it was 


antic ipated that the boron-treated steel 10-B Jae Band for 34Cr4 


lean in alloy (Table 1), would fail to attain the 
quatity level of standard steel 15 Cr Ni 6 with 


the higher chromium and nickel. Hence, disre 





garding possible simultaneous reduction — of 
Chromium and nickel which may be justified by 
investigations now in progress, and giving pret 
erence to the urgent necessity of saving nickel 
the nickel in the standard steel was cut in halt 
viving steel No. 5 with 1.55 Cr and 0.85 Ni. Fig 
ure 2 shows that this steel, 5-B, has excellent 
hardenability in the blind hardening test. Its 
impact strength is also reasonably good. These | | Band 
conclusions have been verified in) commercial 
production in 30-ton are furnaces. 

The boron in steel 4-B, however, in spite of 
the low chromium and nickel contents of 1.15 
and 0.58% respectively has rendered it com 
parable to the boron-free steel No. 5, containing 
about 0.40% more chromium and 0.30% more 
nickel Consequently, the possibility of saving 


some 13 Ib. of alloy per ton of steel is at hand 
8- Boron Treated 
@ - 50% Moartensite 


Fig. 3 — Hardenability of Boron-Free and Boron-Treated Steels 
(Experimental) Compared With Hardenability Bands of German ; 6 2024 28 32 36 4 


<\ < 


Standard Steels, Nickel-Free, for Through Hardened Parts Di Peas enched End. Sixteenth 


fl C 
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achieved in practice because parts made from 
such a steel could not be loaded to a correspond 
ing degree in service 

Summary—Boron increases the hardenability 
depending on the kind and balance of the alloy 
ing elements and may amount to the equivalent 
of 14 Ib. chromium plus nickel per ton of steel 
The industrial possibilities of saving nickel can 
only be evaluated after service testing of a 
boron-treated chromium-nickel case hardening 
steel containing about 1.557 Cr and O.SO@ Ni, re 
placing the standard 15 Cr Ni 6 steel with 1.55% 
Cr and 1.55% Ni. It should be pointed out that 
German standard steels contain no molybdenum 
and there is therefore no possibility of saving 


molybdenum by boron additions 


PHROUGH HARDENING STEELS 


As in the stedies outlined above, a dozen o1 
more experimental heats of alloy steels designed 
for through hardened parts were made, each 
heat being split and the second part treated 
with titanium and boron. For a base of retet 
ence, parallel tests on the much-used German 
7 MnSi5, 34Cr4, and 34C) 


Again, the reader can refer to 


standard steels 
Mo4 were mace 
the German literature for full documentation 
at this time only re presentative data can be dis 


cussed. Analyses of these 


steels are given in 
Table IL on p 73 

No steels containing significant amounts of 
nickel were included. Those German steels for 
heat treating, based on the chromium-molvb 
denum-nickel combination, are used only for 
structural elements of large cross section ex 
posed to maximum stress where deep and uni 
form response to heat treatment is a requisite 
Furthermore, since only about 7% of the total 
German production of alloyed heat treating 
steels is based on nickel as an alloving element 
it would seem that the sub 
stitution of boron tor nickel Fie. 4 
in this class of steels pro 
duced in Germany does not 
promise any possibilities ot 


useful savings 


Toughmne SS 
sile Strength of Chromium Steel No. 16 (Left 
Molybdenum Steel No. 19 
this relationship in the other steels tested; in these two, boron 
improved the toughness at high strength to a notable degre 


Tensile and Impact Properties 


ot comparable standard steels are indicated 


by cross hatching. De pth of hardening was 
improved for all the steels by the addition of 
boron. This effect is especially noticeable tor 
the steels intrinsically shallow hardening th 


13 and 14 and the 


chromium-molybdenum steel No. 19 


silico-manganese steels No 
As would 
iY expected the effect of boron is slight on the 
steel 20-B not 


whic h IS dee P harce nine abVway 


high molvbdenum-vanadium 
shown 
Tensile properties of the steels were studied 
by pulling test pieces about | in. diameter (2S 
mm.) after normalizing and oil hardening trom 
Fable IL and then 
660 to 1200° I 


id finally 


the te perature s shown in 
drawing back to 350 to 650° ¢ 
in increments of 50° ¢ yy’ | 
quenching in oil 

Generally speaking the advantage of higher 
strength of the 
amounting usually to about 14,000 psi. at 
the 660° F 
the 930° F 
pering temperatures. The thing may be 
said of the so that the 


ultimate to vield is about constant after all tem 


ultimate boron-treated home 
logue 
draw and about half as much after 
draw disapp ars after higher tem 
Saline 
vield strengths ratio of 


peratures of draw Influence on ductility is 


minor or indecisive — especially in the range of 
draw temperatures used in industry. Boron has 
verv little influence on the percentage elonga 
tion at fracture of any of the steels. It materially 
improves the reduction of area, after low draws 
of chromium steel No. 16 but depresses it in the 
higher chromium steel No. 17 

Impact strength of normalized and hardened 
after 


wherein some test bars were oil Te hed from 


steels was investigated various draws 


the draw and others (to investigate “temper 


Space 


does not pe rmit the presentation of the volumi 


brittleness” ) were cooled in the furnace 


Notched-Bar Impact Plotted Against Ten 
and Chromium 


Right). Boron did not much affect 





End-quench hardenabil T 
ity curves of these steels 
with and without boron 
are given in Fig. 3, wherein 
the points corresponding to 
a structure of 50% marten 
site are also indicated. For 


comparison the scatter 





bands established on a 


T Cr Stee/ / 


o———_e 


6 
Co fos 
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Through Hardening Boron Steels 


M1] 


PAL 


nous results, but perhaps some generalizations 
may be permitted 

Considering the scatter attendant to notched 
bar Impact tests, it may be said that toughness 
of some boron-treated steels is somewhat better 
vet for others slightly worse than that of the 


boron-free steels of otherwise similar 


COMPO 
sition. There is no clearly recognizable relation- 
ship to the alloy type, yet there exists a certain 
superiority of the boron-treated steels among 
those of lower hardenability. Tendency toward 
temper brittleness is increased by boron in the 
manganese-silicon steels, but this does not exist 
in the other least the se 
lected experimental onditions. The data for the 
manganese-silicon steels No. 13 13-B, in 


(ky it pel sq.cm ire 


varicties — at under 


and 
terms of Impact energy 


as follows 


Draw 
PeMPrRATURI 
yy” ¢ eee | hf 
wry? ¢ ay] % ‘ } 
yy” ¢ Lvl ) } 
HOD? ¢ brary 1 


po’ | 


C)i Ou encH 
No 


hurRNAce Cx 
No. 13 


) 


(tr ¢ a) ] 


When notched-bar Impact strength after vari 
ous temperings is plotted against tensile strength 
after identical heat treatment, the curve for a 
boron-treated steel almost superimposes on that 
for the boron-free variety although it seems that 
for hardenability the 
boron steels are a little less tough after the high 
er draws 


the steels: with higher 


This statement applies to the silico 

steel the 
steels, and one chromium-molybdenum steel No 
1S. Circumstances for the chromium steel No 
16 and the chromium-molybdenum steel No. 19 
are shown in Fig. 4. A study of the tensile prop 


erties of a 30-ton electric furnace production 


manganese ( hromium vanadium 


heat of boron-treated steel of basic composition 
0.41% C, 1.0% Cr corroborated these results, al 
though the impact values are not so much higher 
than expected in a boron-free steel, possibly be 
cause of the greater reduction from ingot to 
finished bar of the material in production. 

Our investigations also verified the fact that 
a boron addition improves the depth of harden 
ing in steels with a naturally low penetration of 
hardness, and that a boron addition does not 
impair the impact resistance of the core of a 
large, heat treated part 


nh 2% 


in fact, it is improved 
in. square bars of steels of low hardenabil 
ity. One exception ts the boron-treated silico 
manganese steel 13-B; this exception is vet to be 
completely explained 
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Except for molybdenum-vanadium steel No 
20, all the boron-free steels we studied were 
less hardenable than the boron-treated steels 
Nevertheless 
they are not interchangeable with an arbitrarily 


irrespective of alloy composition 


chosen boron-treated analysis since the latter 
exhibits no general superiority in the tensil 
eftect 
of individual alloying elements affects the per 


tests. In all instances the characteristic 
formance. For example, the boron treated silico 
manganese steels distinguish themselves clearly 
from the boron-free their 


inferior toughness when heat treated to equal 


chromium steels by 


hardness and strength. For example: 


Si-Myn, No. 13-B Cr, No. 16 


Ultimate 140.000 psi 


Vie ld stre 
Reduce tion Ol area 


Stren 1h) 


noth 5.000 
ib 
| g | sf 
Elongation it »adia BB y// 


Now hed baat 


ty) OC) 


linipac t 0 ke-m 

In one Miore favorable comparison the boron 
free steel No. 17, with 0.36% C, 1.66 Cr and 0.04% 
incidental Mo, and the boron-treated steel 19-B 
with 0.40% C, 0.94 Cr and 0.10 Mo have similar 
hardenability and ductility but a little higher 
vield strength ratio at the higher impact values 
The somewhat higher molybdenum content of 
19-B would hardly influence the matter and the 
conclusion may be drawn that, with the sections 
studied, the possibility presents itself to save 
about 14 Ib. of chromium per ton of steel 

Considering now a somewhat richer steel than 
19-B, namely steel No, 18 with 1S points more 
chromium and 18 points more molybdenum, we 
find that tensile properties are about equivalent 
ato all The impact 
strength of the boron steel 19-B is lower at lower 


strength levels (higher draws) but this relation 


tempers notched-bar 


changes at higher strength (lower draws). To 
save molybdenum by substituting 19-B for 18 
therefore, the boron-treated steel should be used 
at higher temperatures that is, after drawing 
at lower temperatures. 

In the practically useful tensile strength 
region, the experimentally determined tensile 
properties of the boron-free molybdenum-vana- 
dium steel No. 22 differ but little from those of 
the boron-treated steel 23-B which contains 34 
points less molybdenum and about half the 
vanadium. The notched-bar impact strength of 
23-B is somewhat lower than that of the more 
highly alloved boron-free steel. Such a substitu- 
tion would save about 7 Ib. of alloy per ton 

Lastly, it appears that about 50 points of 
chromium (10 Ib. per ton) could be saved by 


substituting 15-B or 16-B for steel No. 17. Their 


(Continued on page 174 











The Road Ahead* 


By THOMAS E. 


U. Ss. 
LTHOUGH THE FUTURE seldom turns out quite as 
one expects I think it safe to Sav, at the outset, 
that our world for some time to come will be on a 
walk through a ‘valley of the shadow of death 
rhe first business of this generation is to see to the 
survival of science and philosophy n of all 
of civilization 
This matter of 
mind since a 


yes ey 


survival has been especially on my 
year ago when [ participated in our 
thermonuclear testing in the far Pacific. Had you 
been with me last fall at our testing station at Eni 
wetok, you would have no doubt that mankind now 
has within the 
nate the human race 


range ol its grasp means to extermi 

The Road Ahead then must 
be deliberately chosen as a road to survival. T am 
certain we We will 


ire not on this read yet have 


to make some hard, deliberate changes in our pres 


ent direction in order to get squarely on this road 
Scientists have known for many years the theory 
that the fusion of light elements under certain con 
ditions should release large quantities of energy, but 
during my early days on the Commission I heard 
from very knowledgeable scientists that it was prob 
ible 
Furthermore, there was no pressure to «e 
velop a device employing such a theory We were 
comfortably ahead of the U.S.S.R. in fission weapons 
why chase after a near impossible? 
Joe 1°. however, changed all that. (“Joe 1” is 
what we call the Russian test that 
1949.) Stung out of our complacency by the un 
expected speed of the U.S.S.R. atomic development 
Commissioner Strauss proposed a “quantum jump 
in our planning——to attempt the nearly impossible 
the so-called hydrogen bomb. This proposal carried 
the day and the detonation of a fusion device No 
vember last permitted the Free World to save pet 
haps a small time margin over the Soviet progran 


ably impos to bring about a thermonuclear es 


plosion 


we detected in 


But the years ol the atomic age race swiftly by 
Fusion Joe st a short 
hand name) is now history——ugly, unwanted, Fusion 
Joe preving again that science is universal 
\nd now the times cry out urgently for another 
quantum 
politics 


(to give the recent Soviet te 


jump’, not in technology, but in world 
still some reason for hope Is it 
out of all reason to at least speculate on the possi 
bility that two nations which combined to fight 
against Hitlerism could not find commot 
ground on which to stand together against the im 
measurably war? 

I have not too much trouble in believing that if 
this planet infested 
or with a hostile 


might be found 


There is 


SOM 


vreater menace of general atomi 


were with a universal plague 


force from space, comraon ground 


to permit a common defense of out 


®Verbatim extracts from an 
versary of Duquesne Universit 
Publication e extracts dot 
ment | the American 


iddre for the th anni 
Pittsburgh, Nov. 11, 19 
not constitute 


Metal 


of the 


in endorse 


Societ tor 


MURRAY, Commissioner 


Atomic Energy Commission 


world. Well, a plague is here, a force ts here that can 
destroy us all, and inevitable destruction of 
civilization means death to Sovietism as 
Democracy. The United States vet this cold 
realization first and this should give the Kremlin 
cause to reconsider. The promise of Marx wa 
tual triumph for Communism—not extinction to 


gether with Capitalism in a man-made abomination 


such 
well as to 
must 


even 


of desolation 

Sut, let me remind you that 
a toll road. It will take 
ished national illusion 


I he 
its toll of 
which i 


Nhead j 


olour 


Road 
(oniee chet 
one of a belief in 
the natural superiority of any product, intellectual 
as well as material label “Made in 
the USA’. The road to survival will require im 
mens expenditures of human energy in 
ways not 
first, will be quite painful. | have in mind the 


natural virtue that will be called upon to be patient 


which bears the 


channels 


and in that we are used to -and so, at 


uper 
lor year alter year ol provocation ind Soviet beast 
like stalking of it 
Another toll that we 
Road to Survival, is to 
walking alone lo 


prey 
Phe 


pe awtice of 


shall have 
abandon 


tw pray on 
our 
low down the U.S.S_.R 
to prevent the 
But events in the | 


prevent 


weapon 


program, we have tried export of 


classified” information S.S.R 
which it 
occurred and therefore this policy, it 
needs modification. In football when the other team 
knows your signals, it is 
pretense ol 

As a 


alety in 


was designed to defer or have 


eems to me 
senseless to maintain the 
SecTecy 

failed to 
attempt 


matter of fact, we have 


exclusiveness. A 


prescrve 
hould bye 
more closely with our original war 
partners—the United Kingdom and 
and then with other friendly nations. Thi 
toward 
that energy as the 
urvival is everyhod 


new 
made to work 
time atomic 
Canada 
would be one step demonstrating to. the 
world belief 
threat to man 
Again 
mammoth atomic explosion is an ¢ 
tion for future negotiators of the 
the years ahead. To thi 
consider the policy of more extensive 
testing 


veal 


our atom vreat 
busine 

to my mind, first-hand experience with a 
ential qualifica 
urvival 


might 


yreat 
issues in end we 
observation 
torein 


Bikini. I 


without lo 


of large-scale atomic including 


observers—-as we had 
this 


security or 


some wo at 


could again be done 


disclosure of 


helieve 

technology 
ibility that if 
soviet m 


weapon 

It seems to me not beyond po 
i step were taken by us, the 
deference to world opinion, match it by opening uy 
omewhat their future tep that 
could have incalculable vivancing the 
search for peace 


testing activily a 
benefit i 
Herculean effort 


interest 


In our to make 
that their 


control, it 


ours hes in 
} 


the Soviet see ind 


ul doulte ly 


Phat ji 
Road Ahead 


atomic will " 


weapons 
necessary to take unusual measure one of 


the tolls which is payable on The 
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Evolved by General Electric Co., Ltd 


A NEW TECHNIQUE for brazing stainless steels 
in controll dl atmosphere has been worked 
out by the General Electric Co. Ltd 


suitable 


London 
hie process for the brazing of stain 
less steels with coppel and Nicrobraz” alloy 
mnaintains very close control of oxvgen, carbon 
dioxide and water vapor of the furnace atmos 
phere. These cause the formation of an oxide 
film on the surface of the components that pre 
vents the liquid brazing metal from alloying 
with the exposed surfaces so as to produce ul 
sound joint 

The vertical cylindrical furnace with gas 

1 has viven good 


It has eflec 


tive loading dimensions of 17 itt diameter by 


tight container shown in Fig 


results when used for the process 


58 in. deep and can be used for all brazing in 
the temperature range of 1300 to 2160° F. The 
method for its operation is as follows 

1. After 


blies on the support castin 


loading the stainless steel assem 
v the pot is sealed 
and immediately purged with the protective 


if cle 


sired, it may first be purged with nitrogen 


atmosphere of dry hydrogen However 

2. The pot is loaded into the furnace and 
the charge brought to the required tempera 
ture in the controlled atmosphere and held at 
that temperature for LO to 30 min., depending 
upon the brazing alloy being used 

3. The pot is removed from the furnace and 
cooled under the protective atmosphere. The 


holding time at high temperature is short; for 











Fig. 1 — Furnace Minus 


Asse mbly 


Components Brazed According to Special Tech 
England 








Air-Tight 
Pot) for Brazing of Stainless Steel Components 


most filler metals 10 min. is sufficient but when 
Nicrobraz is used a suitable period has been 
found to be 30 min 

\ component which has been joined by this 
Nicrobraz technique is shown in Fig 2. For 
the unit on the left, a mild steel stud has been 
brazed into a nickel-alloy cup, and for the 
assembly on the right joints have been made 
between the upper and lower cylinders and 
between the lower cylinder and the spout. Parts 
for the latter component are of mild steel and 


Tile kel alloy 


brazing alloy because of its resistance 


Nicrobraz was selected tor the 
to col 
rosion, The principal application of the Nicro 
braz allov, however, is for service at elevated 
temperatures where the high strength and oxi 


dation resistance of the joints are fully utilized 


Furnace Insulation 


= USE OF 


electrical insulation in furnaces for vacuum 


boron nitride as a thermal and 


induction melting is reported by R. \ 


Knolls 


Gray 


Atomic Power Laboratory. Schenectady 













N.Y. It is extremely difficult to maintain a 


good vacuum at high melting temperatures 


when graphite crucibles are used because a 
reaction between the crucible and the usual 
surrounding insulation such as corundum, zit 
conia, magnesia releases gas. This reaction can 
be avoided by using powdered graphite or car 


bon black 


vantages to the use of these materials. Hot spots 


however, there are several disad 
may form and aré mg occurs between the istl 


Further 


more. these powders act as susceptors instead 


lating material and the heating coil. 


of as insulators; also they readily absorb gases 
making it difficult to attain a high vacuum 

Phe use of boron nitride has been found to 
eliminate comple tely these problems associated 
with high-temperature melting in graphite cru 
The material used was obtained from 
the Norton Co... Worcester 


divided state with a particle size of approxi 


cibles 
Mass.. in a finely 
mately 2 microns. The crucible is rammed in 
the heating coil assembly surrounded by the 
boron nitride. A thin laver of alundum cement 
on top retains the insulating material. By in 
sulating the graphite crucibles in this way, it 
has been possible to melt and cast: zirconium 


and zirconium allovs at 3540" | 


Method for Revealing 
Hairline Cracks 


— PRESENCE of small hairline cracks in steel 


specimens, particularly in case hardened 
material, can be detected by an easily applied 
method 
then polished by hand on 0, 00, and 000 metal 
lographiic 
pleted on the last) paper, a_ final 
stroke — is lightly so 
as to scarcely touch the paper. The 


The specimen 1s first magnetized and 


papers. When polishing is com 


applied very 


fragmentary material from = the pol 
ishing on the last paper supplies the 
necessary magnetic powder 

Figure 3 is typical of the results ob 
tained by this method of defining such 
cracks. This mac rograph is of a speci 
men from a nitrided gear that failed 
in service by cracking and spalling 
The gear had been magnetized for 


‘Magnaflux 


Inspec tion several days 


hig ) 
(ear 


Hairline Cracks in Nitrided 
Revealed by Magnetically 
Held Fragments Left by Last ge 
Unetched, 8 


Polishing Operation 


previously and enough magnetism re mained to 
give the results shown The crack in the core 
and those in the case on the tooth face are 
very fine and are not visible at 12* when the 
powder outlining them is removed 
The term “magnapolish” is suggested as a 
possible name for this operation 
WeELTON | 
School of Mineral Sciences 


Stanford University 


CROOK 


1916 Production of 
Stainless in Norway 


FAVit STATEMENT If John Sisseners article on 

“Norwegian Production of Stainless Steels 
Metal Progress that 
Klectro-Staalverk A/S first mad 
stainless steel in Norway in 1916 led the editor 
to ask Alf Pettersen 
lurgist, to look into the records for what might 
“The Book of Stain 
less Steels quotes |. HL. G. Monypenny to the 


effect that low-carbon stainless steel with 12' 


in the January issue of 


Stavanger 
Stavangers chief metal 


be a historical milestone 


made on a commercial 
scale at Brown Bayley s Steel Works ith Shef 
field, England, in June 1920 

Mr. Pettersen replies 

As far as | can find, the first time the high 
chromium steel is mentioned in our old files is 
in a letter of Sept. 22, 1916, from Daniel Don 
Merchants and Manufactures 


I ngland 


chromium was first 


caster & Sons 
of Sheffield 


steel to the following specification im mgots on 


billets 


wherein they ask for a 


0.20 to 0.259 carbon, 0.35 


l4to 15% chromium, 0.50 to 


>-1nh Square 


to 0.40% manganese 
0.60% nickel 
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The intended use of the material is not 
stated, but since the forge departme nt of Don 
caster signed the letter presumably it was to 
be forged there 

Our quotation for a lot of 3 to 3% tons follows 
in a letter of Oct 


livery of the necessary ferrochromium with low 


1, but was contingent on ce 


carbon from England 

There follows a lot of correspondence. One 
of the difficulties was due to what we then re 
Finally 
it was agreed to acc pt a rather higher carbon 
content. On Dec 


the following analysis 


garded as a rather low carbon content 


15 the steel was teemed with 


Carbon 0.33% 
Silicon ().17 
Manganese 0.40 
Sulphur 0.014 
Phosphorus 0.020 


Chromium 14.09 


Thus it conforms to the “original cutlery type’ 
of stainless steel mentioned on p. 279 of “The 
Book of Stainless Steels”, 1935 Edition. 

It was cogged under the hammer to 3-in 
square billets and was ready for dispatch mn 
January 1917 


more, for they were well satisfied with the first 


In July the customer asked for 


lot received 

The charge was melted in a 5-ton, tar-fired 
basic Siemens-Martin openhearth furnace. Tar 
Was used bec ause other suitable fuel could not 
After 


down and boiling, the steel was duplexed to a 


be obtained during wartimes melting 
Rochling-Rodenhausen low-frequency furnace 
of the same capacity for further refining and 
alloying. The finished steel was then teemed 


into 4-ton ingot molds 


Lubricant 


A L SORTS of problems can arise when a molten 


metal comes in contact with a mold, such 


as the “soldering” of aluminum to steel experi- 
enced by H. R. Engineering Laboratories, East 
Haddam, Conn., during the centrifugal casting 
of squirrel cage rotors used in electric motors 
The obvious answer was to use a mold coating 
but which one would do the job took some find 
ing out. 

The problem was solved with the use of a 
dispersion of colloidal graphite in water (known 
commercially as “Aquadag”) which could be 


applied to the molds by spraying, painting or 
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dip coating. It forms a dry lubricating film on 
the surface of the mold 

Details of the mold-coating procedure, as 
recommended by the lubricant manufactures 
are as follows 


Use a mixture of 1% to 2 oz 


\quadag” per 
gal. of water 

Apply the lubricant to the top ot the hot mold 
either by spraving or painting, or by dipping 
it into the solution and withdrawing quickly to 
permit the water to evaporate. 

This procedure not only coats and lubricates 
the mold, but also cools it so additional cooling 
is not necessary except on larger size molds 
It is stated that this material was found to be 
the most convenient to apply, the most adhe 


sive and generally most satisfactory 


Castings 


7 ANIUM castings of good quality are being 


made by National Research Corp., Cam 
bridge, Mass., as a result of the discovery of a 
mold material that withstands attack bv the 
molten metal. These parts, weighing up to 
several pounds were produc ed lia Vactitimn are 
furnace to control oxygen nitrogen and carbon 
to limits comparable with those for wrought 
titanium. Surface smoothness is equal to that 
of good sand castings. Pilot quantities of pure 
and alloyed titanium castings are being mace 
for the U. S. Army Ordnance (¢ orps at Water 
town Arsenal. Some typical examples are shown 


in the photograph below So 





Packed in Bags and Shipped on Pallets 


kach bag holds 25 Ib. of contained vana 
dium, so additions can be made without 
weighing. Bags prevent contamination and 
are shipped on pallets for easy and eco 


rhepnnine al handling. 


25 LB. CONTAINED 
VANADIUM 


..- FOR ADDITIONS OF VANADIUM 


You can handle additions of vanadium conveniently and 


economically with ELECTROMEI ferrovanadium pac ked 


in} D ifs. 


Check these advantages: 


Convenient Packaging— The alloy is packed in strong 
five-ply. paper bags. These bags have a wide blue band 
across the middle. as well as blue edges and bottom, for 
positive identification, The bags prevent contamination 


and preclude any chance of mix up with other alloys 


Vo Weighing — Each bag (25 lb. of contained vana 


dium) can be added without we ivhing. 


Handling Costs Reduced—Vallet shipments are avail 
able at no extra charge. Each pallet holds about 4.000 


Ib. of ferrovanadium— 2.200 or 3.000 Ib. of contained 


vanadium, depending on the analysis. Pallets can be 
conveniently unloaded and handled in yout plant by 
lift truck or overhead crane Handling costs are re- 
duced and inventory-taking is simplified. And you 


dont have to return the pallets. 


High-Quality Material for Every Need E.vcrno 
Ve’ ferrovanadium its uniform in analysis, closely 
graded, correctly sized. and physically clean. It is fur 


nished in thes« pl ides: 


Carbon 
Vanadium max 





Immediate Delivery Vanadium is readily available 
and can frequently he used in engineering steels to re 
place part. if not all. of certain scarcer alloys. 

The term © blectromet registered trade-mark 


of Union Carlude ar Carbon Corporat 


ELECTRO METALLURGICAL COMPANY 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street UCC) New York 17. N. Y. 


Engineering Service Our staff of experienced metal 
lurgical engineers is always ready to furnish technical 
issistance in the use of vanadium. Phone. wire, or write 


one of ELECTROMET’s offices for additional information 


Eleetromet 


Ferrcuiillove and Metals 
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Correspondence 


Sharpness Tester for Razor Blade 


the load on D increases and the string EF 


of the cutting force is small 
while the deviation in the 
distribution diagram (cut 
ting force-frequency ) is 
small too. 


METAL 


Kyoro, JAPAN 
1 ea MIOST COMnOn sharpne ss tester of cutlery 

in Japan is the instrument designed by 
Kotaro Honda which was described in Metal 
Progress for March 1931. In Honda's paper 
cutting tester, a narrow band composed of 
strips of paper is held under a definite pressure 
across the blade edge and is moved back and 
forth over the edge in a direction parallel with 
its length. Honda's tester, which is very simple 
to manipulate, measures the durability of the 
edge. It is not adequate, however, for measur- 
ing sharpness because the mechanism of the 
paper-cutting tester employs the “hacksaw et 
fect” —an action never used in shaving. 

The writer and his associate Takao Kawakita 
devised the string-cutting sharpness tester for 
razor blades shown in the photograph and 
sketch. This instrument consists of glass reser 
voirs A and B which are connected by a rubber 
which floats on the water in A 
String 


KE. held by clip G, is spun on slit F by means 


tube, buoy ¢ 


and the beam D on which C is hung 


of clip He to which a small plumb bob is at 
tached; the blade is fixed to plate | as shown in 
the diagram. As the reservoir B is lowered, the 
water level in A drops and C becomes exposed 
This results in a decrease of the buoyancy of 


is cut by 


the blade. The load to cut the string is obtained by 
reading the water level indicated by the scale marked on 
the buoy ¢ 
the 


The sharper the razor blade is, the smaller 


cutting force will be 


a single blade every Fig. 2 — Detail 


Sketch of 


Fig. 1 — String-Cutting Sharp 
ness Tester for Razor Blades 


Ihe writer tested various razor blades on 


ale in Japan The results are as tollows 


Drape \iank Currine Fores 
\merican 76 
|. A. Henckels (Germany 1S 
Rockman 66 
CGlobusmann 73 
Punktal 5S 
Feather Japan 10 
Citizen 34 
Proton 14 
Sarin 26 
Christel 26 


Cutting force means the force in grams. re 


quired to cut the cotton string. The measure- 
ments were made at 13 points along each edge 
and the mean value of the cutting force was 
calculated from two edges 

The sharpness of a razor blade generally de 
elapses At the time the 


blades for testing were bought at retail, those 


generates as time 


of Japanese make were “fresh” while foreign 


ones were “aged”. If fresh American and Ger 
man blades are tested, thes 


cutting forces may be smaller 
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point along the edge shows String-Cutting Apparatus than those reported. 
different sharpness. The dis Beam D Plated If a human hair is used 
tribution of the sharpness in y j instead of the string, one can 

blade differs with the a aA ea determine the force required 
maker of the blade. Actual to cut it, and the pulling 
shaving showed that in the force in shaving can be ap 
good blade the mean value “up © iiaied 


proximated. The writer ex 
perimented with tensions on 
hairs to determine the result 
ing sensation. It was found 
that if a hair is pulled by a 
(Continued on p. 114 


PSC Light- Weight 
RETORTS FOR ATMOSPHERE FURNACES 


Pr ia 
ie 
al 


Retort for carburizing long work; sus- Retort has fabricated grid-type bottom. Light Retort for small lots of different parts -- one of 
pended to prevent distortion. Any size weight saves handling and heat-up time many special-purpose PSC heat-treat units 


Above, retorts for 2/50°F. At right, light-weight hoods; handle easily For complete line of heat-treat 
PSC fabricates complete list of ferrous and non-ferrous metals, alloys carriers, CATALOG 52. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 
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heres fren at 
sane 


with a CAMBRIDGE 


WOVEN WIRE CONVEYOR BELT! 


Metal parts are tempered and cooled on this specially fitted 
Cambridge Woven Wire Conveyor Belt. Entire operation is con- 
tinuous and automatic, requires no manual handling and elimi- 
nates batch operations! 


Regardless of whether your process temperatures range from sub-zero 
to as high as 2100° F . . . whether you use water rinses, acid pickles or 
other corrosive processes . . . a Cambridge woven wire belt can help you 
cut manufacturing costs by contributing to automation . . . continuous, 
automatic production. 

Cambridge belts are all metal and can be woven from any metal or 
alloy. Thus, they are impervious to damage from heat, cold or corrosive 
conditions. That’s why they can be used to process parts or materials 
while moving from one location to another. Because of their open mesh 
construction they permit free circulation of process atmospheres, free 
drainage of process solutions. 

They are available in a wide range of specifications for carrying light or 
heavy loads, large or small parts. 

Special raised edges or cross-mounted cleats to hold your product on the 
belt during flat or inclined movement are easily engglied. 


Get the full story—FREE! Learn how Cambridge Woven Wire Con- 
veyor Belts can help you boost efficiency by continuous, automatic 
production . . . automation! Write today for your free copy of this 
manual of belt applications. It’s the most complete text available 


Or, for immediate advice, call in your Cambridge Field Engineer. 
You can rely on him to make just the right recommendation for 
you, Look under "Belting-Mechanical” in your classified telephone 
book, or write direct, for the Cambridge man nearest you. 


The Cambridge Wire Cloth Company 


it 2. Gere DEPARTMENT B 
CAMBRIDGE 3, 
MARYLAND 


CONVEYOR? +4 METAL 
BELTS htt EABRICATIONS 


Correspondence 


(Cont. from p. 112) force less than 
about 15 g., no pain is felt. If good 
blades, such as the ones requiring a 
cutting force for cotton string of 25 
to 35 g., are applied on the moist 
hairs in shaving, they do not “pull” 
more than 19 g. Such shaving gives a 
very comfortable touch. 

This tester is very simple and rapid 
to operate. The load increase is con- 
tinuous, shockless and automatic. It 
can measure the sharpness of the 
blade at any point. The measure- 
ment is nondestructive to the edge. 

Kerzo Iwase 
President 
Japan Institute of Metals 


Open-Circuit Couples 


PERIVALE, ENGLAND 


We read with interest the article 
“The Open-Circuit Thermocouple” 
in the November 1953 issue. 

In the tin-plate laboratories of the 
Tin Research Institute a similar tech- 
nique is in regular use for measure- 
ment of the rate of heating of strip 
specimens about 0.010 in. thick by 
0.5 in. wide. Very fine (0.0076 in.) 
iron-constantan thermocouple wires 
are spot welded in the required posi- 
tion on a face of the specimen, and 
connected by a cold junction to a 
0.1-sec. period galvanometer. For 
calibration purposes a small piece of 
the specimen is later cut up and cali- 
brated against a substandard mer 
cury thermometer in a small spe- 
cially designed furnace. 

In a particular example, galvanom- 
eter readings were taken at short time 
intervals during the heating of steel 
specimens measuring 0.01x0.5x4 in. 
and having 20-cu.mm. pellets of 
solder on the circuit. At a oe 
rate of about 10° C. (18° F.) per 
sec. the eutectic and liquidus tem- 
peratures ot the solder are easily and 
accurately measured. 

In other studies (to be published 
later) rates of heating cf 130° C., 
(234° F.) per sec. have been fol- 
lowed. In these no significant consti- 
tutional changes were involved. 

We may say that the actual weld- 
ing operation using such fine-gage 
wire is a most delicate job and re- 
quired the design of a special jig. 

C. J. THwatres 
Tin Research Institute 
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FABRICATED 


Looe joints 
that beat 2z// competition 


When you are heat-treating metal parts at the 
extremely high temperature of 2350° F . .. followed 
by a brine quench... basket construction is vitally 


important. 


In this instance, a large auto manufacturer 
asked Rolock engineers for a quantity of basket 
assemblies that would withstand the heat and shock 
of Mar tempering auto parts... with the greatest 
resistance to warping. 

The answer was 18”-dia., 7%” deep Inconel 
baskets of 26 Ibs. each. They were fabricated from 
%”-dia. rod threaded thru flat bar and held in place 
by washers welded to the ends of the bar to form 
a loose jointed carrier . . . to take expansion and con- 
traction without damage. A 4-mesh .080 wire disc 
is placed loosely in the bottom of the baskets. 

There are many similar operations where loose 
joints will greatly extend basket life, reducing 
hourly costs... reflected in competitive quotations. SEND FOR CATALOG 
Put us on the spot for solving heat-treating prob- B-8 (HEAT TREATING) OR 
lems. We like it! B-9 (CORROSION RESISTANT) 


SALES AND SERVICE REPRESENTATIVES FROM COAST ro COAST 


ROLOCK INC. - 1222 KINGS HIGHWAY. FAIRFIELD, CONN. 


for better work 
Easier Operation, Lower Cost ~ 


IRLS4A 
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Robert Scherer 


Professor Scherer, principal au- 
thor of the article on “German In 
vestigations on Boron Steels,” p. 101 
of this issue, was educated at the 
Aachen Institute of Technology, and 
has received not only the engineers’ 
and doctors’ diploma but can sign 
himself Dr.-Ing-Habil, which highest 
degree was conferred upon him in 
1943. After graduation, he started 
working for the Becker Steelworks 
in Willich and became director of 
research for the Deutsche Edelstahl 
werke A. G. in Krefeld in 1932. 
Since 1948 he has been a director of 
the firm and chief executive of all 
technical activities. He has held a 
lectureship in the Technical Insti 
tutes of Hannover and of Aachen for 
many years, and in 1953 was named 
a full professor. He has contributed 
generously to the German literature 
on engineering alloy tool 


and stainless steel. 


steels, 
steels 


Harry P. Troendly @ has been 
elected president of the spring divi 
sion of Borg-Warner Corp., Chicago. 
Mr. Troendly was vice-president and 
general manager of the spring divi 
sion since its founding 13 years ago. 


Samuel Storchheim @ has been 
promoted from senior engineer to 
engineer in charge at the Atomic 
Energy Division of Sylvania Electric 
Products Corp., Bayside, N. Y. 
METAL PROGRESS; 
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Karl Bungardt 


Dr. Bungardt, co-author of the 


article on German boron steels, is 
also an alumnus of Aachen Institute 
(1934) was a 
member of its faculty while study 
ing for his doctorate. He joined the 


Aeronautical 


of Technology and 


Research Institute in 
Berlin as superintendent of the light 
metal department. From 1938 to 
1949 he directed the work on stain- 
less and heat resisting steels at the 
Krupp works in Essen, and since 
then has been head of the Research 
Institute at Deutsche Edelstahlwerke 
A. G., in Krefeld. 


Veryl W. Graze @ has returned to 
the metallurgical department of the 
central district of Republic Steel 
Corp., Massillon, Ohio, after having 
been on an extended leave of ab 
sence to assume the duties of acting 
chief, Metallurgical and Conserva 
tion Branch of the National Produc 
tion Authority, Washington, D. C 


E. Clarke Quackenbush @ recent 
ly joined Whitney Blake Co., New 
Haven, of the 
division. 
Mr. Quackenbush has been contin 
uously 


Conn., as manager 


newly formed electronics 
associated with the design 
and development of electric connec 
tors since 1925, and prior to his 
present appointment was engineer in 
charge of the eastern division of 
Cannon Electric Co., Los Angeles. 


Clyde E. Roberts @ was ap 
pointed manager of sales for Repub 
lic Steel Corp.’s alloy steel division 
succeeding Martin H. Schmid @, 
who is returing after 44 years service 
with Republic and predecessor com 
panies. Mr. Roberts moves up from 
assistant manager and will continue 
to make his headquarters at Massil 
lon, Ohio. Mr. Schmid is a graduate 
of Lehigh University, and in 1909 
joined a Republic predecessor com 
pany, United Steel Co., at Canton, 
Ohio, as a member of the mechanical 
department. He became a_ metal- 
lurgical engineer in 1916. In 1924 
Mr. Schmid 
sales manager of United Alloy Steel 
Corp., another Republic predecessor 
company, and in 1936 he was ap 
pointed manager of sales of Repub 
lic’s alloy steel division. 


was named assistant 


Joseph J. Moore @, formerly sales 
representative covering the northern 
Ohio territory for G. O. Carlson, 
Inc., has been appointed manager of 
stainless steel sales for Viking Steel 
Co., Cleveland. 


John M. Manypenny @, former], 
sales manager with Harshaw Chem- 
ical Co.’s scientific division, Cleve 
land, has been named eastern district 
manager for Beckman Instruments, 
Inc., South Calif., 
headquarters at the company’s new 
branch plant in Mountainside, N. J. 


Pasadena with 


Norman K. Pettigrew @, after 26 
with C. I. Haves, 
Providence, R. I., furnace manufac 


vears Inc., of 
turers, during which time he rose 
from a beginning job as mechanic 
to a final position of vice-president, 
has resigned to organize his own 
company (Associated Designers and 
Builders of Providence, R. I.) and to 
engage in consultation practice on 


electric heat treating furnaces. 


H. R. Lewis @, chief metallurgist 


for Ohio Seamless Tube Division of 


Copperweld Steel Co., has culmi 
$5 successful years with the 
steel industry. He had been associ 
ated with the Ohio Seamless Tube 


Co. since April, 1919 


nated 


W. H. C. Berg @ has been ap 
pointed director of standards and 
research for the Hanson-Whitnes 
Div. of Whitney Chain Co., Hart- 
ford, Conn. 





RE cats te vor FOR DEEP 
‘DRAWING METALS 


| ' | Consult Revere 


FIRST CUPPING DRAW. DIAMETER 


' 


— 
| <= -~ 


SECOND CUPPING DRAW 


Some four years ago the Robeson-Rochester 
Corporation told us that it was dissatished 
with the quality of the copper and brass it was 
receiving. Could we look into it, even though 
it was not our metal? Revere was glad to do so. 
Technical Advisors studied production meth- 
ods in detail, and made specific recommenda- 
tions regarding temper, which they reported 
was the key to the matter. A trial order was 
placed with Revere for copper circles in the 
suggested temper. These drew satisfactorily, 
without requiring intermediate anneals, and 
resulted in the establishment of a lasting busi- 
ness association. . . . If your production 
methods include deep drawing, perhaps 
Revere’s knowledge can be used to advantage. 

, BRASS CIRCLE See the nearest Sales Office. 

’ hw - 


KT> 
— | 
DRAWN ‘ANO’FORMED tit ‘ 


— COPPER AND BRASS INCORPORATED 
FORMED BRASS COMPONENT FOR HEATING NT Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 
e e 7 
Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich.; 


Les Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Fverywhere. 


SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
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Personals 


Donald R. Guthrie @ is now as 
sistant general manufacturing agent 
of the coated abrasives and related 
products division of Minnesota Min- 
ing & Mfg. Co. Mr. Guthrie formerly 
was executive engineer in charge of 
engineering research. 


Rudolph Buechting @ has been 
elected vice-president in charge of 
plant operations of the Philadelphia 
Steel and Wire Corp., Philadelphia. 


Raghunath C. Deshpande @ has 
accepted a position on the staff of 
the department of metallurgy of the 
Indian Institute of Science in Banga- 
lore, India. Dr. Deshpande is a 
graduate of Rensselaer Polytechnic 
Institute, and returned to India to 
assume duties at the Delhi Poly- 
technic Institute in February, 1952, 
a position he held until his present 
assignment. 


William A. Ross @ has been ap- 
pointed sales manager of the Circo 
Equipment Co., Clark, N. J. 


Willson V. Bliss @ is now a weld- 
ing engineer for the American Loco- 
motive Co. in Dunkirk, N. Y. 


Howard D. Hodge @, formerly 
metallurgist with the Titan Metal 
Mfg. Co., Bellefonte, Pa., is now a 
senior metallurgist in the metallur- 
gical division of the Curtiss-Wright 


Corp., at Wood-Ridge, N. J. 


Sidney F. Kaufman @, a graduate 
from General Electric Co.’s chemical 
and metallurgical training program, 
has joined the Carboloy Dept. of 


General Electric Co. as an engineer 
in the carbide powder processing and 
fabrication development unit. He is 
a a graduate metallurgical engineer 


sew from Carnegie Institute of Tech- 
VO ELECTRIC |” 
| > FURNACES 


HSS. hardening 


ay 





Harry D. Stephen @, chief metal- 
lurgist for General Motors Corp.'s 
New Departure Division, Bristol, 
Conn., has retired after 35 years of 
service in the metallurgical depart- 
ment of the company. 


S. L. Weaver @ has been ap- 
pointed district sales manager of the 
Pittsburgh office of the Latrobe 
Steel Co., Latrobe, Pa. Mr. Weaver 
was formerly a sales representative 
for Latrobe in the Chicago territory. 


R. W. Sandelin @ has been ap- 
pointed technical director of the 
Alloy Metal Wire Co., a division of 
H. K. Porter Co., Inc., Prospect 
Park, Pa. Prier to his change in 
status, Dr. Sandelin was chief metal 
lurgist with the Porter Co.’s Connors 
Steel Division. In his present posi- 
tion, he will head the metallurgical 
department and be responsible for 
quality control. 


Sentry Furnaces at Rico 
Heat Treat 300 Header Tools Daily 


In the production line of the Rico Machine Co., E. 
Providence, R. I., a key spot is reserved for heat treat- 


John T. Richards, formerly with 
the Beryllium Corp., Reading, Pa., 
was recently named president and 
chief engineer of Penn Precision 
ing. Four Sentry electric furnaces, employing the Products, Inc., also in Reading. 
famous Sentry Diamond Block atmosphere, produce 
header tools to exacting hardness specifications entirely 


Charles M. Ruprecht @ has been 
free from oxidation or decarburization. 


appointed president of the Electro- 
Alloys Division of the American 
Brake Shoe Co., located in Elyria, 
Ohio. Mr. Ruprecht was formerly 
vice-president of the division, and 
has been with the American Brake 
Shoe Co. since 1946. 


Special STRUCK 
SLOT hammer, a spe 
cial item that gets the 
special heat treatment 
it deserves. 

For optimum hardness with complete protection 

against scale or decarburization, ~_ treat H.S 

steels with Sentry Model ‘'Y'’ Furnaces and Sentry 


Diamond Blocks 
scribes all sizes of 


THE SENTRY COMPANY 


Furnaces and The r 
Sentry Diamond 
Block Method 


Visit us at Booth 533, ASTE Tool Show, Philadelphia, Pa.—week of April 26th 


*High Speed Steel 


Request Catalog R-45 
Illustrates and de- 


Harold G. Williams @, consulting 
metallurgist specializing in beryllium 
copper, is now representing Penn 
Precision Products, Inc., of Reading, 
Pa., in Metropolitan New York. 
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Here is your 
new source of 
supply for 














STABILIZED 
ZIRCONIUM OXIDE 


: ZrOo2 
ee 


Made by our newly developed 1. The only 100% stabilized crystal structure. 
process, this oxide offers three >. The if ead nn alaieiailin 
cutendinn elvattones : e€ most uniform fine grain size obtainable. 


3. The highest available purity. 























The interesting characteristics of stabilized zirconia have already led to 
its successful use in the refractory, ceramic, electrical and abrasive fields. 
If these characteristics listed below interest you, please contact us for 
detailed information. 


A RRAL 


1. Very high melting point at 4700° F. 
2. Excellent thermal shock resistance. 
3. Low volatility. 

4. Low reactivity 


5. Low electrical resistivity at high temperatures. 
6. High electrical resistivity at low temperatures. 
7. Extremely low thermal conductivity. 


tM 


‘os 


Species UF uaeadioes Hoare 


te 6A IRAE. 2% 


ore discussed. eae wren te een 
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Personals 


John C, Parry @, formerly with 
the Baldwin Duckworth Div. of the 
Chain Belt Co. Mass 
is now assistant to the sales manager 
at Waldes Kohinoor, Inc 
Island City, N. Y. 


Springfield 


Long 


Robert K. Beck @ has been 
elected president of the Apex Smelt 
ing Co., Chicago. Mr. Beck was 
formerly vice-president and general 


manager of the company. 


Ellsworth M. Smith @, formerly 
chief metallurgist of the Beryllium 
Corp., was recently named vice-pres 
ident and chief metallurgist of Penn 
Precision Products, Inec., with head 


quarters in Reading, Pa 


Harry E. Miller rs) has been ap 
pointed manager of the aluminum 
extrusion plant of Reynolds Metals 
Co, at Grand Rapids, Mich. Mr. 
Miller was transferred to Grand 
Rapids from the Reynolds extrusion 
plant at Phoenix, Ariz., where he 


was plant superintendent. 











Localized heating of specific areas of leaf spring stock at the rate of 425 per hour accom 
plished with radiant cup burners firing over and under. 


Economy of production lies in doing just what 


has to be done and no more. This furnace heats 


only that section of leaf spring stock which is 


to be formed. A relatively small investment in 


a JET designed furnace, engineered to solve 


your particular heating problem, will increase 


your production efficiency and pay for itself 


in reduced costs. 


It's a good bet to see JET 


H. O. Proske @, formerly service 
manager in the meter and valve divi 
sion of Rockwell Mfg. Co., Pitts 
burgh, has been named national rep 
resentative specializing in gas meter 
sales promotion. In his new position, 
Mr. Proske will supervise sales and 
production liaison between the firm's 
gas meter manufacturing plants and 


the sales force. 


Alan Swabey @, of Montreal, was 
recently elected vice-president of the 
Patent Institute of Canada. The 
Patent Institute is the 
body of the patent profession in Can 


governing 
ada, and plays a leading role in 
patent and trademark legislation 


C. Ridgely Kemp @, 


vice-president in charge of produc 


formerly 


tion for Magnesium Co. of America, 
East Chicago, Ind., has been ap 
pointed to the newly created position 
of vice-president in charge of re 
search and development. Prior to 
joining Magcoa in 1948, Mr. Kemp 
was with Dow Chemical Co., Mid 
land, Mich. 


Harris R. White @ is vice-presi 
dent of the recently organized Tech 
Steel and Alloy Corp., Chicago. 


Walter E. Remmers @ is now 
chairman of two of Union Carbide 
and Carbon Corp.’s divisions, Elec- 
tro Metallurgical Co. and the United 
States Vanadium Corp., as well as 
a member of the appropriations com- 
mittee of Union Carbide. Mr. Rem 
mers is also a vice president of Union 


Carbide and Carbon Corp 


Wilson D. Trueblood, Jr. @, for 
merly in the Chicago office of Leeds 
& Northrup Co., has been promoted 
to district manager of the company’s 
new office in Milwaukee 


M. L. Smith @ has rejoined Car 
boloy Department of General Elec 
tric Co., Detroit, as a marketing 
trainee in the permanent magnet 
field after two vears in the Marine 
Corps. Mr. Smith holds a B. S. in 
metallurgy from the University of 
Notre Dame, and joined the General 
Electric Co.’s chemical and metal 
lurgical engineering training pro 
gram in 1949, transferring to Car 


bolov Department in 1950 


Raymond A. Talbot @ has been 
elected a vice-president of Indus 
trial Steels, Inc., Cambridge, Mass., 


after 18 vears as sales engineer for 





° + 
JET combustion, rn¢. 
INDUSTRIAL FURNACES EQUIPMENT ENGINEERS 
7917 South Exchange Avenue Chicago 17, Illinois 
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... for standard tension, compression and transverse 
tests on metal (strip, spot weld, wire, etc.) plus ply- 
wood, bricks, cement, briquettes, textiles, rivets, 


insulating materials, plastics and many others. 


DUAL CAPACITIES 10,000 and 1,000 Ib. testing ranges. 


ACCURACY to within +1% of the indicated load or +1 dial 
division, whichever is the greater. 


PENDULEVER WEIGHING SYSTEM—pendulum and lever—com- 
pletely independent of the loading system. 


MOTOR DRIVEN OR HAND OPERATED—either mode! gives 
assurance of dependable testing service with a minimum capital 
investment. 


CONVENIENCE —Tools for all types of testing can be inserted 
quickly and easily, and all controls are readily accessible. 


Compression Testing with an LC. Flexure Testing with an LC. LC being used to test transite pipe. 


LC IS IDEAL FOR PRODUCTION TESTING, 
QUALITY CONTROL OR INSTRUCTION. 


The Olsen LC answers the needs of industry and 
educational institutions for a modern, compact 


and low cost testing machine which can be used Testing & Balancing Machines 


for a wide variety of testing problems. 
: F TINIUS OLSEN 
wnle for Billtnd Today TESTING MACHINE CO. 
2030 Easton Rd, Willow Grove, Pa 
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Personals 


Joseph Glyman @ has been added 
to the supervisory staff of the invest 
ment casting plant of Bone Engi 
neering Corp., Glendale, Calif. Mr. 
Glyman holds a Master's degree in 
metallurgy from the University of 
Toronto, Canada, and at one time op- 


erated an investment casting plant 


Leon Siegel r+) has resigned as 
chief chemist at the New Orleans 
tank engine plant of Chrysler Corp. 
to accept a position as manager of 
the El Paso, Tex., branch of Shil 
stone Testing Laboratories 


George L. Flint @ has been trans- 
ferred from General Electric Co.’s 
Hanford, 
Wash., to the company’s switchgear 
and control division at Philadelphia. 
He is presently engaged in doing 


nucleonics division at 


metallurgical engineering in the ma- 
terials and processes laboratory. 


James D. Duncan @ has accepted 
a position as research assistant with 
the University of California at Los 
Alamos, N. M., and is assigned to 
the chemistry and metallurgy divi- 
sion. Mr. Duncan was previously 
employed by Reynolds Metals Co. 
as tube mill metallurgist at their 
Phoenix, Ariz., works 











nt ene te 


Designed for close temperature control 
and uniform heat throughout the werk 


URNACES—BUILT FOR TOP PRO 


DUCTION 


Despatch Furnaces are engineered to 


fit the industries they serve and to meet 


chamber, this large car bottom furnace 
provides top speed and highest efficiency 
on stress relieving steel weldments in vari- 
ous sizes and shapes. 


Minneapolis Office: 
619 S. E. Sth Si. 


Chicago Office: 
4554 N. Broodway 


Soles and Service in All Principal Cities 


highest production standards. If you have a 
need for heat treating equipment Despatch 
can furnish it. Write for details to Dept. P. 


PIONEERS IN ENGINEERING HEAT APPLICATIONS FOR INDUSTRY 
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Neville S$. Spence @ has a position 
with the Canadian Dept. of Mines 
and Technical Surveys, Mines 
Branch, Nuclear Metallurgy Section, 
attached to the Atomic Energy of 
Canada, Ltd., at Chalk River, Ont. 


ed 


For the past 7% years Mr. Spence 


was with Dominion Magnesium, 
Ltd., Haley, Ont., during which time 
he held the positions of European 
technical representative, director of 
research and development, and more 
recently sales manager. 


Oliver H. Cook @ is now em- 
ployed as metallurgist for General 
Alloys Co., South Boston, Mass. 


Wesley H. Train @ is now resid 
ing in California and is employed as 
a registered representative for Fran 
cis I. du Pont & Co., in Pasadena. 


Gene P. Davis @ has been pro 
moted to the position of assistant 
chief metallurgist for the Warner 
Gear Division of Borg-Wamer Corp., 
in Muncie, Ind. 


Guinn E. Metzger @, after com 
pleting a year of postgraduate work 
and receiving the Diploma of the 
Imperial College at the Royal School 
of Mines in London, England, is 
now employed as metallurgist in the 
design and production department 
at the U. S. Naval Ordnance Test 
Station near Inyokern, Calif. 


Lee S. Busch @, formerly with 
P. R. Mallory & Co., Inc., Indian- 
apolis, is now director of research 
for the Mallory-Sharon 
Corp., Niles, Ohio. 


Titanium 


Earle S. Bidgood @, formerly 
chief metallurgist in the laboratories 
of advanced research for Remington 
Rand, Inc., Bridgeport, Conn., is 
now chief chemist of the Stamford 
(Conn.) division of the Allen D. 
Cardwell Mfg. Corp. 


William P. Koster @ has com 
pleted the work leading to a Ph.D. 
in metallurgical engineering at the 
University of Cincinnati, and is em- 
ployed as assistant director of metal 
lurgical research for Metcut Re- 
search Associates, Cincinnati. 


Alan W. Postlethwaite @ has re- 
signed from the Gillette Safety Razor 
Co., Boston, and is now employed 
by the Raytheon Mfg. Co.’s Receiv- 
ing Tube Division in Newton, Mass., 
as a senior development engineer in 
germanium diode production. 





pay Four Kinds of Dividends 


If you use 100 tons or more of coiled strip 


or sheets per month, in special widths, the 
installation of a Yoder Slitter will pay four 


kinds of dividends: 


1. Savings of $10 to $30 per ton by buy- 
ing standard widths instead of slit strands. 
This saving alone often pays for the Slitter 
investment in a year or less, 


2. You can buy standard widths competi- 
tively, wherever you can obtain the best 


quality, price and delivery. 


3. Greatly reduced inventory requirements. 
From a relatively small stock of standard 
widths you can meet your own needs for 
special widths in a few hours. 


4. Better control of production schedules 
since slitting service no longer is a problem. 


Yoder slitters, uncoilers, recoilers and other 
accessories are made in many sizes and 
capacities, from the smallest to the largest. 
The Yoder Slitter Book is a treatise on the 
economics as well as mechanirs of slitter 
operation — send for it. 


THE YODER COM PANY ¢ 5595 Walworth Ave., Cleveland 2, Ohio 


, 
Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 


_.* PIPE and TUBE MILLS-cold forming and welding 


a a ds. «. Wd 
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Personals 


Maurice J. Lynch @, formerly in 
charge of the engineering depart 
ment of the modern tool works divi 
sion of the Consolidated Machine 
Tool Co, in Rochester, N. Y., is pres 
ently engaged as tool engineer for 
the Dorran Mfg. Co., Charlestown, 
Mass. 


Bharat B. Bangrei @, a 1953 
graduate in metallurgical engineer 
ing from Colorado School of Mines, 
is now employed by Anaconda Cop 
per Mining Co. at Anaconda Reduc 
tion Works in Butte, Mont. 


William H. Tholke @ is now on 
the staff at the University of Cincin- 


nati as an instructor in metallurgy. 


Albert G. Haynes @ has relocated 
in Chicago as chief engineer for the 
Buell Mfg. Co., and is in charge of 
research, testing, development and 
design. 


George F. Stradar @ has been 
promoted from metallurgist to chief 
metallurgist for Fairchild Camera & 


Instrument Corp., Long Island, N. Y. 


Theodore J. Strater @ has been 
transferred from the South Chicago 
plant of Republic Steel Corp. to the 
Buffalo plant, with a promotion to 
mill metallurgist 
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S&W HORIZONTAL TYPE EXOTHERMIC ATMOSPHERE GENERATORS 


Answer all your standard requirements for bright or clean annealing 
and sintering. The Sargeant & Wilbur exothermic gas generator 
produces the controlled atmosphere you need — maintains constant 
gas mixture, lean or rich. Firing may be with manufactured, natural, 
propane or butane gas. Assured economy features are low main- 
tenance cost, long satisfactory service life. S & W gas generators, both 
exothermic and endothermic types, are regularly supplied as standard 





Have Samples Processed Free 


Find out how satisfactorily the S & W 
Exothermic Generator will do your own 
work — bright or clean annealing of 
low carbon steel, copper and copper 
alloys; sintering of low carbon iron or 
non-ferrous mixtures in powder metal- 
lurgy. Just send us samples and spec- 
ifications. Prompt follow-through — no 
obligation, 








units in capacities from 125 to 
5000 C.F.H. Larger sizes will be 
made up readily to your order — 
and good service on all orders 
is our regular routine. To com- 
pare S & W performance, send 
your samples for processing — 
without obligation. 
Write today for details on S & W 
gas generators. Just state your — 
y 


ular requirements — we'll supp 
the facts. 


SARGEANT & WILBUR, INC. 
186 Weeden Street, Pawtucket, R. |. 





Complete Line of Electric and Fuel-Fired Furnaces To Meet Every Industrial Need 
Atmosphere Generators * Ammonia Dissociators * Gas Conditioning Equipment 
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Michael J. Bolton @ has been ap 
pointed supervisor of materials in 
the engineering department of the 
Rome, Ga., plant of the General 
Electric Co. 


Robert L. Fischer @ has resigned 
as staff metallurgist with Aluminum 
Co. of America to accept a position 
as metallurgical development engi- 
neer in the manufacturing research 
group at Plant No. 2 of the Boeing 
Airplane Co., Seattle, Wash. 


J. N. Harris @ has retired afte 
28 years with Rockford Drop Forge 
Co., Rockford, Ill. 


E. M. Doss @ has resigned his po 
sition with the Coast Mfg. & Supply 
Calif., to become 
project engineer with the National 
Glaco Chemical Co., 
Ekco Products Co 
cated in San Francisco. 


Co., Livermore, 


a division of 
. and will be lo 


William C. Neagley @ has been 
employed in the metallurgical de 
partment of the Chicago Pneumatic 
Tool Co. in Utica, N. Y., since being 
released from the Navy. 


A. Donald Mead @, a 1953 grad 
uate of Case Institute of Technology 
with a B. S. in metallurgical engi 
neering, has accepted a position with 
the Mesta Machine Co., Pittsburgh, 
as a supervisory trainee 


Robert L. Wayne @ has been ap 
pointed chief metallurgist of the 
New Bedford (Mass.) Defense Prod 
ucts, a division of the Firestone Tire 
& Rubber Co., Akron, Ohio, where 
he was formerly employed. 


Eugene R. Andreotti @, formerly 
employed as plant metallurgist at the 
Fansteel Metallurgical Corp., North 
Chicago, Ill, is now senior product 
Kwikset Powdered 
Metal Products, Anaheim, Calif. 


engineer — for 


William M. McCue, Jr., @, for 
merly a metallurgist for Wyman 
Co., Mass., is 
now a research associate in the re 


Cordon Worcester, 
search laboratory of the Heppenstall 
Co., Pittsburgh. 


W. E. Bryden @ has been ap 
pointed sales manager of the Cool- 
idge Corp., Middletown, Ohio. He 
with the 
Timken Roller Bearing Co., steel and 
tube 


was formerly associated 
and 
served in the steel division on the 
War Production Board, Washington, 


D. C., during World War Il 


division, for 16 years, 





e “A” shows the free floating construction of 
the Bigelow-Liptak nose design. "B" is a sec- 
tion through drawing showing how the cast- 
ings slide on supporting bolts. 


THAT LEADS WITH ITS NOSE... 








THE PROBLEM... THE ANSWER... 




















A new radial nose tile for billet heating fur- 
naces. Previously, cumulative expansions of 


A free floating nose designed by Bigelow-Liptak 
engineers to control expansion movements at 


rigidly hung nose tile in wide metallurgical 
furnaces had caused mechanical failures of 
tile and castings . . . plus “shut down” losses 
of production time. 


this highly vulnerable point. The free floating 
feature is only possible with unit-suspension 
construction another Bigelow-Liptak 
development. 








THE RESULT... 


Steady, everyday, on-the-line effectiveness. 








Write today for more information on industrial furnace enclosures. 


BIGELOW-LIPTAK 


and Bigelow-Liptak Export Corporation 


Corporation 


2550 W. GRAND BLVD. ¢ DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 


In Canada: 


ATLANTA + BOSTON + BUFFALO + CHICAGO « CINCINNATI « CLEVELAND + DENVER « HOUSTON + KANSAS CITY, MO. + LOS ANGELES « MINNEAPOLIS + NEW YORK 
PITTSBURGH + PORTLAND, ORE. + ST. LOUIS + ST. PAUL « SALT LAKE CITY « SAN FRANCISCO + SAULT STE. MARIE, MICH, « SEATTLE + TULSA + VANCOUVER, BL. 


Bigelow-Liptak of Canada, Lid., "Jerente, Ontarie 
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Personals 


A. A. Conrad, Jr. @, formerly 
chief metallurgist for Precision Met- 
alsmiths, Inc., Cleveland, is now 
metallurgist in the technical section, 
International Nickel Co., Detroit. 


M. G. Manker @, formerly Phila- 
delphia district sales manager for 
Copperweld Steel Co., Warren, 
Ohio, is now district sales manager 
in the Syracuse, N. Y., area. 


John C. Traux @, who is em- 
ployed by the Cold Metal Products 
Co., Youngstown, Ohio, has been 
transferred to the Chicago district 
sales office as a steel salesman. 


Douglas M. Brown, Jr. @ is now 
process engineer in the Schenectady 
steel foundries of General Electric. 


W. D. Labrum @ has transferred 
from duty as assistant shop superin- 
tendent at the Puget Sound Naval 
Shipyard to repair officer aboard the 
USS Kermit Roosevelt. 
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‘PORTABLE 
HARDNESS TESTER 


Show the exact hardness of your metals before 
and after heat-treating, to reduce tool wear and 


breakage and to speed up production. 


Ames Portable Hardness Testers are light in weight 
and are carried to the work. Tests are easy to make 


and accurate, requiring no skill. 


Ames Portable Testers are used to test flats, rounds, 

Pp, tubing, wire, etc., without cutting off speci- 
mens. Saws, gears, knives and large irregular 
shapes ase tested while assembled. Readings arey 


direct inthe Rockwell Scales. 


Send today for interesting fo! 


“Rockwell Hardness Testing Made Easy” 





AMES PRECISION MACHINE WORKS 
Waltham 54, Mass., U.S.A. 
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William C. Shirley @, who was 
formerly chief metallurgist and lab- 
oratories director for the U. S. Re- 
duction Co., East Chicago, Ind., is 
now vice-president and works man- 
ager of Wabash Smelting Co., Wa- 
bash, Ind. 


William E. R. Watt @, a June 
1953 graduate from Lafayette Col- 
lege, is now production metallurgist 
with Aluminum Co. 
New Kensington, Pa. 


of America, 


George E. Dalbey @ has retired 
from the Mare Island Naval Ship- 
yard where he has been supervising 
metallurgist in the foundry. Mr. 
Dalbey is now residing in Lake 
Wales, Fla., and wili do consultant 
work in general metallurgy, sand, 
molding and foundry metallurgical 
problems. 


Arthur G. Metcalfe @, formerly 
metallurgist at Deloro 
(Ont.) Smelting and Refining Co., is 
now a research metallurgist at the 
Armour Research Foundation of the 
Illinois Institute of Technology. 


research 


Frank Dreher @, formerly metal- 
lurgical engineer in the Philadelphia 
plant of the Budd Co., has been 
transferred to the company’s new 
Gary, Ind., plant as metallurgist in 
charge of the laboratory. 


A. M. Talbot @, who for the past 
18 years has been with the Interna 
tional Nickel Co., Inc., in the re- 
search laboratory at Bayonne, N. J., 
as head of the iron alloys research 
section, has joined the Microcast 
Division of Austenal Laboratories, 
Inc., as technical director. 


R. J. Johnson @ is now associated 
with the International Nickel Co., 
Inc., in the development and re- 
search division of the Pittsburgh 
technical section. 


Harold T. Harrison @ has ac- 
cepted a metallurgist 
with the Presmet Corp., Worcester, 


position as 


Mass., after having been research 
metallurgist for the National Cash 
Register Co. in Dayton, Ohio. 


Maurice J. Condon @ is now sen- 
ior structures materials engineer 
in the engineering department of 
Chance Vought Aircraft Division of 
United Aircraft Corp., Dallas, Tex. 
He was formerly metallographer at 
the Peoria, Ill., plant of the Cater- 
pillar Tractor Co. 





Make it WEIGH LESS... 





and LAST LONGER 





You can design light weight, longer life, and It has greater resistance to abrasion or wear. 
economy into your products by including N-A-x 


It is readily and easily welded by any process. 
HIGH-TENSILE in your plans. 


It polishes to a high lustre at minimum cost. 
It is 50% stronger than mild steel. And with all these physical advantages over mild 


It is considerably more resistant to corrosion. carbon stecl—it can be cold formed as readily into 


It has greater paint adhesion with less undercoat the most difficult shaped stamping. 


corrosion. Sound like something for you? Ask for full facts and 


It has high fatigue life with great toughness, think of N-A-X HIGH-TENSILE when you re-design. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division Ecorse, Detroit 29, Michigen 
4 
Lg CORPORATION 
— 
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DOW FURNACE 


Licks those 
tough jobs 

e 
Slashes your 
heat treat 
costs! 


“NO-GAP" OPERATION—A batch type furnace with less than 30 seconds 
between loads. Work chamber is never exposed to air. Loading is 
accomplished while slow cooling or quenching a previous load. 


GREATER PRODUCTION—The Dow Model "J" easily brings a 500 pound 
load from room temperature to 1500’F in less than an hour. Net capac- 
ity on light case work will range from 300 to 400 pounds per hour. 


COMPACT CONSTRUCTION—Occupies floor area of only 7'10" x 14'4” 
giving maximum production for minimum floor space. 


VERSATILIT¥—Ideal for carbonitriding, gas carburizing, clean hardening 
and carbon restoration. Hot oil quenching and atmosphere cooling 
equipment available. 


EXCLUSIVE FEATURES—High capacity fan combined with heat capacitor 
assures uniform case depth throughout each load «+ Forced circula- 
tion of quench oil assures uniform hardness with minimum distortion 
¢ Sealed quench tank gives cleaner stock— minimizes fire hazard. 


Four WITH 


ECHANIZED, BATCH- 
TYPE, CONTROLLED 
ATMOSPHERE FURNACES 


12045 Woodbine Ave., Detroit 28, Mich. 
Phone: KEnwood 2-9100 
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Personals 


Laurence W. Gauthier ©, fo 
merly supervisor of the chemical 
and metallurgical engineering de 
partment in the Automatic Trans 
mission Div. of the Ford Motor Co 
at the Cincinnati plant, is now man 
ager of the chemical and metal 
lurgical engineering department at 
the Livonia, Mich., plant 


FE. J. Ramaley @, formerly en 
gaged in industrial research at Bat 
telle Memorial Institute and more 
recently in manufacturing research 
at Lockheed Aircraft Corp., Bur 
bank, Calif., has opened an office in 
Columbus, Ohio, to operate a con 
sulting service in the solution of 
manufacturing problems in metals 
fabrication. 


Edmund C, Franz @ has been 
transferred from the Cleveland re 
search division of the Aluminum Co 
of America to the aluminum research 
laboratories of the company at New 
Kensington, Pa, 


Louis Mager @ is now a sales 
metallurgist for the New York dis 
trict of the A. F. Holden Co. 


Stephen Foldes @ has resigned 
from the Institute for the Study of 
Metals, University of Chicago, where 
he was on the staff as a metallurgist 
to join the Beryllium Corp., Read 
ing, Pa., in a similar capacity. 


R. M. Garrison @ is now manage: 
of manufacturing for Hanson-Van 
Winkel-Munning Co., Matawan, N.] 


J. V. Marsilio @ has resigned as 
alloy conservation engineer with the 
Bethlehem Steel Co. to accept the 
position of metallurgical engineer in 
charge of the materials testing lab 
oratory and materials specification 
department of the Alco Products 
Div. of the American Locomotive 


Co. in Dunkirk, N. Y. 


L. McD. Schetky @, formerly re 
search associate at Rensselaer Poly 
technic Institute working in welding 
research in the department of metal 
lurgvy, has joined the staff of the 
Massachusetts Institute of Technol 
ogy as research associate in the 
metals processing group in the de 
partment of metallurgy. His position 
involves investigations in powder 


metallurgy, joining and forming 





FOR LABORATORIES AND PLANTS 





Features 


© Light weight — high 
strength Duralumin beam 


© Capacity to 5 kg... 


sensitivity 0.5 gm The Micrometer Poise . . . makes it possible to weigh a complete range from 0.5 gram to 1000 grams with- 


out the use of loose weights. Poise is moved along the beam for rapid traverse, rotated for final positioning. 
© Patented self-aligning 
agate bearings 


© Precision hollow ground 
tool steel knife edges 


© Dust proof bearing covers 


© Clear reading 
etched graduated beams 


. . both metric and avoirdupois standards make the balances 
extremely versatile. All models have a capacity of 5 kilograms and a sensitivity of 0.5 gram. 


H-2845 Balance with Micrometer Poise. Capacity 5 kg, 
sensitivity 0.5 gram; beam calibrated 1000 x 0.5 gram. 
Furnished with 7” diameter satin finish stainless steel 
plates. Equipped with tare beam and poise of | pound 
a, . . « $90.00 


H-2845-10 Balance with Micrometer Poise. Capacity 


Complete with tare beam of | pound capacity. $80.00 


H-2846B Balance — Single beam with dual calibra- 
tions. Furnished with 7” diameter stainless steel plates; 
beam calibrated 100 x 1 gram and 4 x Y% ounce, 
Complete with tare beam of 1 pound capacity . $77.50 


5 kg, sensitivity 0.5 gram; beam calibrated 1000 x 0.5 
gram. Furnished with 9” diameter nickel plated brass 
pans. The removable pans are of equal weight and can 
be used interchangeably on either side of the balance. 
With tare beam and poise of 1 pound capacity. $95.00 


H-2846A Balance — Single beam with dual calibra- 
tions. Furnished with 7” diameter stainless steel plates; 
beam calibrated 500 x 5 grams and 16 x Y% ounce. 


HARSHAW SCIENTIFIC 


DIVISION OF THE-HARSHAW CHEMICAL CO 
CLEVELAND 6 OHIO 


H-2847A Balance — Single beam with dual calibra- 
tions. Furnished with 9” diameter nickel piated brass 
pans; beam calibrated 500 x 5 gram and 16 x Ys ounce. 
Complete with tare beam of | pound capacity . $85.00 


H-28478 Balance — Single beam with dual calibra- 
tions. Furnished with 9” diameter nickel plated brass pans; 
beam calibrated 100 x 1 gram and 4 x ounce. Com- 


. $82.50 


plete with tare beam of | pound capacity . 
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You Can't Buy An Efficient 
Paint Finishing System 


Pa 
ip) 


Here's the beginning of oa 
Baking Oven Installation — 
MADE ON THE JOB FOR THE 
jo8 





Hydro-Whirl Paint Spray Booths 
Drying and Baking Ovens >) Hydro-Whirl Dust Collect 


Off The Shelf 


it Requires Specialized 
Engineering Study ... 
Backed By Experience 


lt act- 
picture—A WORTHY 


Here's a Finished Baking Oven Installation 

vally enhances the 

CAPITAL ASSET 
Paint Finishing Systems are not ‘shelf’ packages. 
In all cases, they must be designed to meet the 
needs and fit within the facilities where they are 
to be installed. The illustrations show how P-D 
engineers overcame problems of locating Baking 
Oven installations. They ‘‘took to the air’’— installed 
them on plant roofs with conveyor feeds from 
other floor levels — eliminating plant expansion 
while increasing its capital worth. 


plant 


For gaining the utmost in efficiency, economy, and 
surety of operation to meet your Finishing System 
requirements, it is most important to check your 
NEEDS with a firm that has the “know-how.” 
Regardless of the size installation, it does not pay 
to “pick” and ‘‘choose’’ components separately. 
Peters-Dalton, with 25 years of Finishing System 
leadership and experience, offers expert engineer- 
ing and design. P-D engineers lay out the com- 
plete Finishing System to meet whatever require- 
ments and space limitations necessary for a satis- 
factory installation in your plant. 

A Finishing System installed by P-D is tops in 
efficiency and economy because it is plant engi- 
neered and produced step by step for you and you 
only. 

A P-D installation means one responsibility for 
final satisfactory results—means the performance 
of a Finishing System that you can rely upon for 
smooth, efficient, integrated operation and high 
quality work at lowest possible costs. 


Pp) Industrial W h 7 Equipment 


g Systems 
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Recrystallization 
Behavior of Aluminum” 


N THIS stupy of the recrystalliza- 
tion behavior of aluminum and 
some of its commercial alloys, par- 
ticular attention was given to critical 
strains and associated coarse grain 
sizes, and effect of original grain size. 

The materials studied were super- 
purity aluminum, commercial-purity 
aluminum, and four aluminum alloys 
containing, respectively, 2% magne- 
sium, 1% magnesium, 1% silicon, 
14% manganese, and 4.75% copper 
These materials 
were received as cold rolled sheet of 
various tempers. Except for super 


(duralumin-type). 


purity aluminum, a batch containing 
the various tempers was annealed at 
an appropriate temperature for each 
material to obtain a range of initial 
grain sizes. If the as-received mate- 
rial did not yield a sufficient range of 
grain sizes upon annealing, it was 
reworked suitably, and was then re- 
annealed so as to obtain grains of the 
desired sizes. In order to produce 
various degrees of coalescence, as-re 
ceived samples of super-purity alu 
minum annealed at various 


temperatures from 530 to 970° F. 


were 


Two approaches were used to ob 
tain a range of strains in a given 
specimen. One was the use of ta 
pered tensile specimens cut from 
worked sheets and given the prede 
termined annealing treatment to 
establish a range of grain sizes. A 
range in strains is produced by 
This 
tapered specimen was used for the 
two grades of aluminum, and the 
alloys 


stretching such a specimen. 


containing magnesium, or 
However, 


critical strains for the alloy with 14% 


magnesium and silicon. 


manganese, and the duralumin-type 
alloy were greater than could be ob 
tained with the tapered specimen, 
so the second approach was to 
“wedge-roll” the annealed sheet. 
This was done by bringing a pair of 
rolls closer together at one end than 
the other and passing the strips 
through with the length parallel to 
the roll axes. Such a wedge-rolled 
specimen yielded strains from about 
(Continued on p. 132) 

*Digest of “Critical-Strain Effects 
in Cold Worked Wrought Aluminum 
and Its Alloys”, by W. M. Williams 
and R. Eborall, Journal of the Insti- 
tute of Metals, Vol. 81, July 1953, 
p. 501-512. 





THEY’RE MADE OF BERYLCO BERYLLIUM COPPER 


The Blanchard Machine Co. solved three 
problems at once by using beryllium copper 
in the wheel holder of its surface grinder. 


First, the problem of holding the grinding 
wheel in place no matter how severe the 
vibration or how long the machine is used. 
The clamps are smaller in radius thon the 
wheel. When the adjusting set screws are 
tightened so that the center of the clamp 
touches the wheel, the clamps hold the 
wheel by exerting a uniform spring pres- 
sure. They can continue to withstand this 
high pressure without relaxation, even over 
a prolonged period of time, becouse 
Beryico is an unexcelled spring material. 


Second, moterial previously used in this 


"He BERYLLIUM 


application continuously attracted steel 
particles by magnetization. Thus the clamps 
were always sticking. Berylco is nonmag- 
netic and self-cleaning. 


Third, to eliminate any possibility of cor- 
rosion, the clamps used to be cadmium 
plated. Berylico, being 97 percent copper, 
has high corrosion-resistant properties, elim- 
inates this extra step. 


This application shows why more and more 
designers consider Berylco an ideal engi- 
neering material. No other alloy combines 
such desirable properties as corrosion 
resistance, strength, conductivity, fatigue 
resistance, and ease of forming. To find out 
what Berylico can do for you, for engineer- 


ing help or for sample material, write any 
of the sales offices listed below. 


COMPLETE 


This 16-page Product 
Directory covers the 
largest selection of 
beryllium copper 
forms and moterials 

available anywhere. 

Send for your free 

copy today 


TOMORROW'S PRODUCTS ARE 


PLANNED TODAY... WITH 
BERYLCO BERYLLIUM COPPER 


CORPORATION. ’ 


DEPT. 4C, READING 9, PENNSYLVANIA 
New York © Springfield, Mass. « Rochester,N.Y. « Philadelphia « Cleveland « Dayton + Detroit » Chicago * Minneapolis « San Francisco « Los Angeles 


Representatives in principal world-trade centers 
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If your product should be... 


Small in size... 


MH CHROMIUM-NICKEL 
PRE-ALLOYED POWDERS 


. 
Laniiieed with iron powders, Metal Hydrides’ 
chromium-nickel pre-alloyed powders will assure 
a maximum of tensile strength with a minimum 
of size in your product. Equally important is the 
fact that the ultimate in results and utmost satis- 
faction can be achieved with a very low percent- 
age of MH chromium-nickel pre-alloyed powders. 

Write now for complete information of iron 
powders with alloys of varied chromium-nickel 
contents, Your inquiries will receive prompt, in- 


terested attention. Specify Bulletin 800-A, 


ta) METAL HYDRIDES 


INCORPORATED 


30 CONGRESS ST., BEVERLY, MASS. 
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Recrystallization 
Behavior of Aluminum 


Continued from p. 130 
10 to 75% with negligible lateral 
spread, 

The strained specimens were rr 
crystallized at various temperatures 
with annealing time being held con 
stant at 30 min. The recrystallized 
specimens were polished etched and 
examined for grain size. Grain sizes 
were related to strain values before 
recrystallization. Critical strain was 
taken as the strain at the junction 
between the recrystallized and un 
recrystallized portions the exact 
strain being that beyond which none 
of the original structure was retained 

The results of the investigation 
were compared to a set of empirical 
rules describing the effects of strain 
annealing temperature, and initial 
grain size on critical strains and final 
Vrain Sizes. 

rhe first rule is that when a metal 
is cold worked and then annealed, 
as-recrystallized grain size decreases 
as the amount of deformation before 
annealing is increased, and is sub 
stantially independent of annealing 
temperature. It was found in this 
investigation that recrystallizaion 
temperature did have a slight effect 
on the final grain size; for a given 
strain the final grain size was, in 
general, finer for the higher anneal- 
ing temperature Super-purity alu- 
minum showed the effect most 
strongly, and in all tests the largest 
effect is at low strains 

The second rule is that with a 
given annealing treatment, there is a 
critical strain below which complete 
recrystallization does not occur. This 
critical strain produces the largest 
grains after annealing. The third 
rule states that the critical strain is 
higher with lower annealing temper 
atures. The investigators found no 
departure from these two rules 

The fourth rule is as follows: For 
a given annealing temperature, the 
critical strain is higher with the larg 
er initial grain size; and, because the 
recrystallized grain size is mainly de 
pendent upon strain, the maximum 
size to which it can be produced by 
the given annealing treatment is 
smaller for initially coarse material 
than for fine-grained material. 

Chis investigation leads to some 
qualification of the fourth rule, since 

Continued on p. 134 





“Msn find this partic ular line of brass 
spinners so attractive that fisher 
men’s demands have built annual sales 
of the Aeroplane Tackle Manufactur 
ing Company of Denver to more than 
two million lures of all types. 

The high finish on the spinner is 
part of the secret. While the cost of 
producing this is of no interest to 
the fish, it is to the manufacturer 
Recently all brass orders were changed 
to Formbrite*, the superior ANACONDA 
Drawing Brass that has enabled this 
firm to cut polishing costs over 25% 
and on several stamped products to 


produce the required finish by tum 


Here’s one you'll 
want to bite on! 


bling only prior to lacquering or plating 

Formbrite, with its superfine grain 
provides a surface far superior to ordi 
nary drawing brass. It is stronger 
harder, more scratch-resistant than 
ordinary brass, yet retains remarkabl 
ductility for forming and drawing. It's 
a premium product at a non-premium 
price. If these features lure you, we 
should like to show you how this better 
brass can cut your product's finishing 
costs. Or write for Publication B-39 to 
The American Brass Company, Gen 
eral Offices, Waterbury 20, Connecti 
cut. In Canada 
Brass Limited, New Toronto, Ontari: 


Anaconda American 


Upper lure is Formbrite. Lower one is 
made of ANACONDA Fancy Pattern Em- 
bossed Brass. 


Thirty-five vear wo a fisherman, di 

gusted with his luck, cut up an old brass 
bait bos 
sembling an old-time tirplane propeller 
toth fish and fisherman liked it so much 
he started what is now a big and thriving 


to make himself a pinner re 


bus ihe 


DRAWING BRASS 


an ANACONDA product made by The American Brass Company 
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World® laryeet 


oil hydraulic pumps 


Upper: Waterbury Size 300 
pump under test. Lower 
Lebanon casting, machined 
ready for fabrication 


ff. . 
LEBANON STEEL aSTin gs 


are at work... 


N WATERBURY TOoL’s s1zE 300 pumps—largest oil hydraulic high- 
| pressure pumps ever built—-dependable Lebanon cincLe (1) castings 
help confine the tremendous forces developed. ‘These pumps are the work- 
ing heart of the world’s largest tube reducing machine being built by FE. W. 
Bliss Company for Tube Reducing Corporation. On the tube reducer 
these pumps will move the equivalent of three fully loaded freight cars 
three feet forward and three feet backward— every two seconds! Each 
pump weighs 21!9 tons, is capable of delivering 2300 gallons per minute 
at pressures up to 3000 p.s.i. and can transmit up to 4000 TLP. 

Lebanon steel castings in the pumps for this extraordinary machine 
that cold rolls tubing up to 18” O.D)., were engineered and built for 
enduring service. 

@See— STEEL WITH A THOUSAND QUALITIES—37-min., 16 mm, semi- 
technical, full-color, sound film on the making of steel castings. For 
information write: Dept. H, Lebanon Steel Foundry. 


Castings 


LEBANON 


CARBON, SPECIAL ALLOY 
AND STAINLESS STEEL 
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Recrystallization 
Behavior of Aluminum 


(Continued from p. 132) 

it was found that recrystallized grain 
size may, for given deformation and 
annealing temperature, depend on 
its initial size. The effect is especial- 
ly noticeable in super-purity alumi- 
num and for small deformation, with 
the result that for this material at 
high temperatures, the maximum size 
obtainable by critical strain increases 
with initial grain size instead of de- 
creasing as predicted. The first part 
of the rule, however, that critical 
strain increases with initial grain size 
remains true in practically all cases 

There is little in the literature on 
the effect of alloying on recrystalli- 
zation. In this investigation it has 
not been found possible to generalize 
in any useful way on the effects of 
alloying on the grain size produced 
on recrystallization. The most strik- 
ing effect of composition observed 
is that on critical strain, and alloying 
elements and impurities in general 
raise the critical strain. Manganese 
appears to be most effective in this 
way, and magnesium least effective. 
For the duralumin-type alloy, criti- 
cal strain values were much larger 
for material quenched from 930° F. 
than from 795° F., presumably be- 
cause of the greater amount of alloy 
ing elements in solution. 


R. W. Linpsay 


Test Instruments Using 
Eddy-Current Principle” 


ONDESTRUCTIVE testing has be- 

come most important now that 
each part placed into use must give 
long service; such service can be 
obtained only if the part is tested for 
fitness. As new problems in testing 
arise, new means and methods must 
be developed to cope with them and 
aid industry in not only maintaining 
but creating new standards of qual- 
ity. A considerable amount of basic 
theoretical, experimental and devel- 
opmental work has been carried on 
since 1935 by Friedrich Forster, 
formerly with the Kaiser Wilhelm 

(Continued on p. 136) 


*Digest of “Industrial Applica- 
tion of Eddy-Current Testing”, by 
William A. Cannon, Jr., Nondestruc- 
tive Testing, Vol. 11, May 1953, p. 
30-33. 
























These features are standard 
in a CVC vacuum furnace 


Oo Sight window 


Properly located mold port ‘ 


oO 


Simple windlass for tilting 


furnace 


Power-saving induction heat- 


ing assembly 


Alloy addition device 


oOo 6 O98 


Externally operated crucible 
cover lift 

















Metall ist’ 
CVC's sixty-six inch high vacuum 
melting and casting furnace work sho 
eee 


a (@QYl> high vacuum furnace 


















When you invest in a high vacuum furnace, you want to handling the volatile components of the melt, and adding 

buy—versatility—good mechanical and electrical design to the melt 

—and a vacuum system that will pump to and hold at the Whether you need a high vacuum furnace for laboratory 

desired pressure, no matter what the gas load or production use, CVC can meet your requirements. Feel 
This is exactly what you receive in aCVC high vacuum free coconsult with our metallurgical experts. Consolidated 

furnace. CVC, with years of engineering experience in the Vacuum Corporation; Rochester 3, New York. (A subsid 

high vacuum field, has solved such problems as producing tary of Consolidated Engineering Corporation, Pasadena, 





vacuum tight seals, providing insulation under vacuum, California 








~ 
























— Rochester 3, N. Y. 
Cr im : 
—— ad designers and manufacturers of high vacuum equipment 
picasa SALES OFFICES: PALO ALTO, CALIF. + CHICAGO, ILL. - CAMDEN, N. J. + NEW YORK. WN. ¥. 










Consolidated Vacuum Cerporation 





there’s nothing 
like it! 


(+) penetrascope 


metal hardness tester 


No clamps needed with this new, semi-portable Multiple-Angle 
Metal Hardness Tester. «or a combination of accuracy and versa- 
tility, there is nothing like it in American industry today. 

The Multiple-Angle Penetrascope illustrated above was devel- 
oped for testing the many parts and places inaccessible when clamps 
are used gear teeth roots and large bearing races, for example. 
‘The Penetrascope is movably mounted on a magnetic stand holding 
the unit firmly to a ferrous surface on which the object to be tested 
is also set securely, Adaptability is obtained by angling the stand 
on the ferrous surface, by angling the Penetrascope on its stand, 
and by adjusting the height of the Penetrascope on the stand. 

For more accessible work, the basic Penetrascope is available 
with a variety of C-Clamps and Magnetic Clamps. The Penetra 
scope employs a 136° pyramidal diamond indenter and loads from 
l ky. to 30 ky. Extremely accurate results are obtained in the 
range 16 to 8000/1000 D.P.H., with excellent comparative results 
up to 1500 D.P.H. 





PENETRASCOPE ‘PLUS’ VALUES 
1. Accurate — Extremely accurate from 16 to 800/1000 D.P.H. 
2. Versatile — Capable of conventional and multiple-angle test- 
ing of large or small pieces; pieces can be tested at site. 
3. Portable — Basic unit weighs about 18 pounds net; extra 
weight of semi-portable multiple-angle unit is more than offset 
by its versatility. 


4. Minimum marring — light loads permit minute impressions, 
considered by many to be non-destructive. 





Send for our booklet on the Penetrascope today. 


C. TENNANT, SONS & CO., OF NEW YORK 
100 PARK AVENUE, NEW YORK 17, N.Y., U.S.A. 
TELEPHONE OREGON 9-1300 
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Test Instruments Using 
Eddy-Current Principle 


Continued from p. 134 
Institut, and now director of Dh 
Forster Institut, Reutlingen, Ger 
many. An integrated group of elec 
tronic nondestructive test instruments 
has been introduced by the Magna 
flux Corp.; the majority of these 
utilize eddy-current principles, others 
use differential reluctance, and still 
others differential magnetic fields 
The units have special coils or hand 
held pick-ups. Results are presented 
and interpreted on either cathode-ray 
tubes, calibrated meters, or both. For 
applications in the production line 
some instruments are used for auto 
matic sorting, others to identify parts 
which are outside specified tolerance 
or to adjust manufacturing machinery. 

The electrical conductivity of non- 
ferrous metal products such as ingots 
forgings, castings and stampings of 
various sizes and shapes can be read 
directly with the “Magnatest FM- 
100” conductivity meter without 
passing currents through the part 
The conductivity is read directly on 
the main dial of a bridge circuit. An 
eddy current is induced in the test 
part by a detector which forms one 
arm of the bridge circuit. The im 
pedance of the detector will vary 
depending upon the conductivity of 
the material on which it is placed 
and will unbalance the bridge. Bal 
ance is restored by adjusting the main 
dial. A 60-ke. oscillator is the source 
of the signal which is amplified and 
fed to the bridge circuit. The acem 
acy is within 1% of a full seale, which 
is from 8 to 103% International An 
nealed Copper Standard 

The detector should be plac edona 
plane surface with a= minimum 
diameter of 0.400 in. Correction 
factors can be applied if surfaces of 
pronounced curvature are tested. The 
measurements are independent of 
the thickness of the material, pro 
vided the material is thicker than the 
depth ot penetration of the eddy 
currents, the penetration being 0.030 
in. for materials with a conductivity 
of approximately 98%, and 0.080 in 
for conductivities of 12%. Thin non 
conducting surface layers such as 
scale and oxides do not materially 
affect the accuracy. 

The instrument can be used for 

Continued on p. 138 





CHEMICALS 


PROCESSES 


PIONEERING 
RESEARCH 
AND 
DEVELOPMENT 
SINCE 1914 


For more than a third of a 
century, ACP research chem- 
ists and ACP technical repre- 
sentatives in the field have 
pioneered in the science of 
metal preservation. They have 
developed surface treating 
chemicals which either protect 
metals directly, or create a 
superior bond for decorative 
and protective paint finishes, 
and now, ACP chemicals and 
processes are being used the 
world around to reduce costs, 
speed production and add to 
the 


products. 


life-span of countless 


ACP metal protective chemi- 
cals include: protective coat- 
ing chemicals for steel, zinc 
and aluminum; metal cleaners 
and rust removers; final rinse 
controls; pickling acid inhibi- 
tors; copper coating chemi- 
cals; soldering fluxes; alkali 
cleaners and addition agents; 
copper stripping and bright- 
ening solutions. 


PHOSPHATE 





Vv 


COATINGS TO 


PAINT BONDING 
“GRANODINE””™ zinc phosphate coatings improve paint adhesion 


on automobiles, refrigerators, projectiles, rockets, and many other 


steel and iron fabricated units or components. 


“LITHOFORM” zinc phosphate coatings, make paint stick to 


galvanized iron and other zinc and cadmium surfaces, 


“ALODINE”” protective coatings provide improved paint adhesion 
| RS] 

and high corrosion-resistance for aircraft and aircraft parts, awnings, 

wall tile, signs, bazookas, and many other products made of 


aluminum. 


RUST PROOFING 


“PERMADINE”” zinc phosphate coatings provide rust and cor- 


rosion proofing for nuts, bolts, screws, hardware, tools, guns, cart- 


ridge clips, and many other industrial and ordnance items. 


PROTECTION FOR FRICTION SURFACES 
“THERMOIL GRANODINE”” manganese-iron phosphate coat- 


ings provide both rust proofing and wear resistance — anti-galling, 


safe break-in, friction on rubbing parts. 


IMPROVED DRAWING AND COLD FORMING 
“GRANODRAW”™” zinc phosphate coatings make possible im- 


proved drawing, cold forming and extrusion on such steel products 
as sheets for stamping, bumpers, parts to be formed, prior to plating 


or painting, cartridge cases, etc. 


*Made, Sold, and Serviced By A Pioneer 


In Protective Coatings For Metals... 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


Detroit, Michigan 


Niles, California Windsor, Ontario 
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MAKE YOUR PRODUCT DURABLE 


] 





- 
$7 





specify GE Ga Ree - 


AN-C-170 MIL-S5002 MIL-C-5541 AN-P32 
AMS-2402A USA-50-80-11A J.Q.D. No. 144B 
USA 57-93-2A O.S. No. 1374 USA 57-0-2C AN-P61 
A-XS-1607  QQ-P-416  QQ-Z-325 MIL-3151 

if you’re finishing under these or similar specifications, 
here’s how you can use Iridite: 


ON ZINC AND CADMIUM you can get highly corrosion 
resistant finishes to meet any military or civilian 
specifications and ranging in appearance from olive 
drab through sparkling bright and dyed colors 

ON Coppm... Iridite brightens copper, keeps it 
tarnish-free; also lets you drastically cut the cost 
of copper-chrome plating by reducing the need for 
buffing. 

ON ALUMINUM Iridite gives you a choice of natural 
aluminum, a golden yellow or dye colored finishes. No 
special racks. No high temperatures. No long immer- 
sion. Process in bulk. 


ON MAGNESIUM Iridite provides a highly protective 
film in deepening shades of brown. No boiling, elab- 
orate cleaning or long immersions. 


AND IRIDITE 1S EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 
ment. No exhausts. No specially trained operators. Single 
dip for basic coatings. Double dip for dye colors. The pro- 
tective Iridite coating is not a superimposed film, cannot 
flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you com- 
plete data. Write direct or call in your Iridite Field Engineer. He's 
listed under “Plating Supplies” in your classified telephone book. 


6 Pp Q 


/ iT Lael Bele OP a?) 


MONUMENT STREET © BALTIMORE 5 MO 
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Test Instruments Using 
Eddy-Current Principle 


(Continued from p. 136) 

tests other than direct conductivity 
measurements — namely, measuring 
the Brinell hardness of light metals, 
such as aluminum and magnesium if 
alloy content and heat treatment are 
known; sorting and identifying mixed 
parts, provided the average conduc- 
tivity values for the groups are suffi- 
ciently different; and distinguishing 
different alloys of the same base 
metal where the heat treatment can 
be controlled. 

Longitudinal cracks, seams, inclu- 
sions, and diameter changes in non- 
ferrous wire can be located and vis- 
ually indicated with the “Magnatest 
FW-200.” This instrument passes the 
wire to be inspected through a test 
coil and by means of a memory cir- 
cuit the signal is compared with that 
obtained from the standard sample. 
The controls are set so that a horizon- 
tal straight line appears on the 
cathode-ray screen when a wire sam- 
ple known to be free from cracks and 
of the proper diameter is placed in 
the test coil. The impedance of the 
test coil is changed if the wire has a 
crack or diameter variation. Diameter 
changes appear as angular displace- 
ments of the horizontal line. Cracks 
are shown when the straight line 
opens into an elliptical figure. A cali- 
brated graph may be placed over the 
tube quantitative measurement. 

Direct readings of the thickness of 
nonconductive coating on a non- 
magnetic base metal are given by 
“Magnatest FT-400.” The readings 
are independent of the base metal 
and are accurate to approximately 2% 
of the coating thickness. A typical 
unit could have three ranges, from 0 
to 0.002, 0 to 0.004, and 0 to 0.020 
in. full scale. The signal from the 
oscillator is amplified and fed to the 
detector which induces eddy-current 
into the base metal. The separation of 
the detector from the base metal 
(that is, the coating thickness) is an 
inverse function of the strength of the 
voltage generated by the eddy cur- 
rents. The change in reflected im- 
pedance of the detector is observed 
as a voltage difference, and measured 
with a vacuum-tube voltmeter direct- 
ly in thousandths of an inch. 
~ The thickness of nonmagnetic, con- 
ductive or nonconductive coatings on 

(Continued on p. 140) 





THERE IS A SOLUTION 
TO YOUR COSTLY. 





Porosity 











When you call upon 


LAVIN'S ENGINEERING SERVICE 


Porosity is one of many problems that confront the foundryman, 


The evidences as well as the causes of this costly casting defect 
are numerous. Castings showing center line shrinkage result 
from pouring too hot. Large holes with a speck of dust in the 
bottom of each hole are caused by loose sand grains that are 
entrapped from pouring too cold. Evenly distributed clean 
bright holes throughout the entire casting are usually caused 
from excess hydrogen in the metal. Every foundry, at one 
time or another, encounters casting defects. They could be 
sand inclusions, shrinkage, slag or flux inclusions, gas porosity, 
blow holes or one of many others 


LAVIN’S metallurgical staff is always ready to assist the 
foundryman in finding the solution of any routine or special 
casting problem. Our chemical and research laboratories are 
available to you at no cost or obligation in order to find the 
cause—to offer the remedu. 


Next time call upon LAVIN’S engineering service 


“The Foundryman’s Problems Are Our Problems” 


FREE—WRITE FOR YOUR 
COPY OF THE 8 PAGE 
LAVINGOT TECHNICAL 





sgl gg R. LAVIN & SONS, INC. 


CONTAINING A COMPLETE 
ARTICLE ENTITLEO— 
“GATES & RISERS FOR 
MANGANESE BRONZE 


3426 S. KEDZIE AVENUE e 
4 4 


@ REFINERS OF BRASS, BRONZE AND 
ALUMINUM @ PRODUCERS OF ZINC BASE 
DIE CASTING ALLOYS @ DEOXIDIZERS... 
DEGASIFIERS....FLUXES...SHOT @ CAST 
ELECTROLYTIC COPPER ANODES @ TYPE 
METALS. 


CHICAGO 23, 


ILLINOIS 


MARCH 





1954 


PAGE 





hig enough ae 


Yi val noUugh to give ~ 


METAL 


SPECIAL ATTENTION ) 


Futt COLOR 


SPARK TESTING FILM 


AVAILABLE 


This fast, inexpensive, non 
destructive testing method 
identifies metals by analyz 
ing the elements present 
The film presents some of 
the fundamentals 

Address requests for 
showings to ovr general 
offices 


Works: Ambridge, Pa. 


ar tstS '\ Co 


~ 


On 


ad 


— WYCKOFF 


COLD FINISHED STEEL 


CARBON... ALLOY... LEADED 
EXPERIENCE means not only length 


of time devoted to the refinement of 
a product but includes, as well, the 
diversity of product requirements solved. 
WYCKOFF, throughout its history, has 
specialized in the production of fine 
quality cold finished steels—in all com- 
mercial forms and for the broadest range 
of specifications. 

eam Min, 


2 


YCKOFF STEEL CO. 


General Offices: Gateway Center 
Pittsburgh 30, Pa. 


Branch Offices in Principal Cities 


Chicago, Ii. © Newark,N.J. © Putnam, Conn. 


WYCKOFF STEEL PRODUCTS: Carbon and Alloy Steels © Turned and Polished 
Sa eM Me ee i) 2 oe oe 


of furnace treated Steels 
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Test Instruments Using 
Eddy-Current Principle 


(Continued from p. 138 

any magnetic base can be measured 
by “Magnatest FT-300.” The instru- 
ment is calibrated directly in thick- 
ness units and is available with dual 
ranges, from 0.0 to 0.004 and 0.0 to 
0.020 in. full scale. The accuracy is 
within 2% of the coating thickness. A 
special “U” electromagnet in the de 
tector induces a flux in the part. The 
instrument responds to the reluctance 
of the path offered to the magnetic 
flux between the detector pt le pieces. 
This reluctance is higher or lower de- 
pending upon the thickness of the 
nonmagnetic coating between the 
pole pieces and the magnetic base 
material. The meter shows this varia- 
tion in reluctance as a direct indica- 
tion of thickness 

Other units, such as the automatic 
“FS-200", are for automatically sort 
ing small parts as to variations in size 
hardness, and alloy composition, and 
for detecting defects 


EvizaBeETH HARTNER 


Testing the Tendency 
to Stress-Corrosion 
Cracking“ 


\ THIS investigation of the resist 

ance to stress-corrosion cracking 
of aluminum-free and = aluminum 
containing structural steels, use was 
made of prolonged tensile tests at 
elevated temperatures. The tests 
were carried out in a boiling calcium 
ammonium nitrate solution. The et 
fects of loading, solution concentra 
tion, solution temperature, heat treat 
ment and welding of the steels on 
stress-corrosion cracking are dete 
mined, together with the rates of fis 
sure formation. 

The method used is similar to the 
ordinary creep test with the excep 
tion that the bath of boiling calcium 
ammonium nitrate supplies the heat 
as well as the corrosion medium 
This solution consists of 60% crys 
tallized Ca(NO,)., HeO and 4% 


Continued on p. 142 


*Digest of “Improving the Test 
ing Method for Determining the 
Susceptibility of Steel to Stress 
Corrosion Cracking”, by Wilhelm 
Rideker, Stahl und Eisen, Vol. 73, 
April 9, 1953, p. 185-492 





How Belden utilizes two Kemp 
Generators in annealing copper wire 


Annealing copper wire necessitates cooling 
in an oxygen-free atmosphere to prevent 
harmful oxidation 
tective atmosphere in this process, the 


For the required pro 


Belden Mfg. Co., Chicago, IIl., generates its 
own inert gas. But the generating equip- 
ment formerly used by Belden did not 
operate reliably results were erraty 
So Belden installed Model MIHE 
Kemp Inert Gas Generators to handle 
this important job 


two 


And Kemp Handles the Job 
These two Kemp units assure Belden of a 
dependable inert supply. They deliver a 
more constant flow at the rated pressure 
. have been operating smoothly and 


EME 


moORE 


or BALT! 


satisfactorily since installation. Kemp's 
ability to produce a chemically clean inert 
at a regardless 
demand eliminates the danger of fluctua 


tion 


specific analysis of 


at a critical stage 


Kemp Units Engineered for Service 
Like Belden, you specify reliability when 
you specify Kemp. Every Kemp design 
includes the Kemp Industrial Carburetor 
for complete combustion without tinkering 
without waste 
and 


for simplified installation 
Every Kemp design 
latest fire checks and 
safety devices. Annealing, hardening, sint- 
ering—whatever your problem, find out 
today how Kemp engineers can help you 


maintenance 


includes the very 


CARBURETORS 


METAL MELTING UNITS - 


Generator on first floor of 
plent is enclosed in wire 
cage to prevent tampering 
with controls. 


For more complete facts and technical intor- 
mation, write for Bulletin |-10 to: THE C. M. 
KEMP MFG. CO., 405 East Oliver Street, 
Baltimore 2, Md. 


INERT GAS GENERATORS 


° BURNERS «+ FIRE CHECKS 


ADSORPTIVE ORYERS 
SINGEING EQUIPMENT 
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Automatic High-Speed 
ConterlessTumning &Fecling| 


.3. for bars and tubes from 
1’ to 9° diameter, and larger 


mm.’ 


CENTERLESS TURNER 


¢ For high production superior finish, close-tolerance turning or rough 
peeling. Workpiece size and throughput speeds are limited only by 
capacity of cutting tools. 

e New direct-drive roll-feed with patented Universal Centering Device 
insures continuous, positive feed and automatic centering of work- 
piece in cutterhead. 

e Separate variable drives for feed and cutterhead give exact ratios 
between cutter speeds and bar feeds. 

e Either 1 or 2 removable cutterheads may be used, with from 1 to 10 
cutters for maximum cutting flexibility. Either carbide or high-speed 
tools are used. 

¢ Eliminates time lost in loading and unloading. Automatic input and 
output grip carriages permit constant end-to-end feed and delivery. 

e Fully automatic push button control from central operating station. 


Write For Complete Detaks 
THE MEDART COMPANY °sr tous ts. no, 
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Testing the Tendency 
to Stress-Corrosion 
Cracking 


(Continued from p. 140 
NH,NO,. The specimens for the 
creep test bars were of either rec- 
tangular or circular cross section. 

Lead was applied to the speci- 
mens by means of a tensile test ma 
chi.e equipped to hold the load con- 
stant for long periods, even when the 
specimen is elongated. Failure of the 
specimen was immediately indicated 
by a noticeable change in the action 
of the machine. 

The authors point out that even 
though the load is held constant, the 
stress over the whole of the cross 
section does not remain constant 
after the cracks are formed but in 
creases greatly with the decrease of 
the cross section after cracking has 
started. It was found impossible to 
measure the size of the cross section 
during the course of a test; therefore 
the actual stresses could not be cal 
culated. The stresses acting on the 
original cross section are considered 
to be the most important when de 
termining the onset of fissuring. The 
final stresses prevailing at the mo 
mert of cracking can be estimated by 
measuring the last cross section 
which actually carried the load. The 
first tests to establish the method 
were carried out with ordinary rath 
er than aluminum-killed openhearth 
steels. Finally these results were com 
pared with tests carried out with 
aluminum-treated steels. 

The authors claim that, with other 
testing methods, the value of indi 
vidual tests was only statistical and 
that the results were badly scattered, 
whereas the method described in this 
paper does not have these disadvan- 
tages. The individual values are said 
to have a much greater significance; 
also the repetition of a large number 
of tests has shown that the results are 
reproducible and quickly obtained 

The observations reported are 

1. The endurance (time to frac 
ture) was found to increase with 
decreasing load on the specimen 

2. When the endurance was plot 
ted against the mechanical loading 
on a log-log scale, a straight line was 
not obtained. A large break in the 
curve was found to appear in the 
neighborhood of the yield point or 

Continued on p. 144 





WISSCO BELTS 


Vi _improved 
@y FOR BETTER "conan sons / 


New and improved features incorporated into 
the construction of Wissco Belts combine to 
make them even more dependable and effi- 


cient than ever before. 


DUAL CONTINUOUS REINFORCING ROD 
PERMANENT KNUCKLED EDGE 

STRETCH AND DISTORTION RESISTANT SPIRALS 
QUICK SPLICE CONNECTOR 


These are exclusive improvements that mean 
better service from Wissco Belts. Wissco Belts 
made from 4” rods now handle heavy duty high 
temperature jobs previously considered too 


tough for alloy belts. 


Let-us know your requirements. Improved heavy 
duty Wissco Belts are supplied in all high 


i. temperature alloys. 


- THE COLORADO FUEL AND IRON CORPORATION—Denver ond Ooklend 
WICKWIRE SPENCER STEEL DIVISION—Atlonto - Boston 
‘ Buffalo + Chicago + Detroit 
i Wew Orleans - New York + Philodelphic 


Teasco BELTS 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION (FJ 
THE COLORADO FUEL AND IRON CORPORATION 


' N 
( 





Testing the Tendency 
to Stress-Corrosion 
Cracking 


LABORATORY FURNACES Conte fom p14 


elastic limit. The formation of cracks 
BURRELL DUAL-RANGE : leading to the eventual fracture of 


the specimen was also found to oc- 


Box and Muffle Type | cur under loads in the elastic range 


(below the yield point) 


BURRELL “For Scientists Everywhere” 


? 


: 3. The sensitivities of the various 
FOR HIGH TEMPERATURES < steels to stress-corrosion cracking are 
UP TO 2650’ F. , 


shown by the relative positions of 
; their log-log curves of endurance ¢ 
Model 30 (pictured) Automatic tem- ' i op - ‘ . ; ce as 
a Tunction o ensile loading 
perature control. From 600° F. to oading 
: ‘ hi b 4. The endurance of the speci 
d ‘ . y U 
2000 F., use for ashing, « rawing, Ke icicle Decale ili Uheietiiinn cli 
igniting, tempering, etc. Above 2000 em tion concentration — the log-log plot 
F., for sintering, melting, clinkering, 
fusing and high speed hardening. For 
use with 230 volt, 50-60 cycle, single 


is a straight line in this instance 
5. The endurance of the specimens 


increases with decreasing solution 
phase power supply; automatic con- 


troller for 115 volt, 50-60 cycle, 
single phase. 


temperature. 
6. The sensitivity of ordinary un 
alloyed steels to stress-corrosion 


cracking was considerably affected 
CAT. NO. ITEM PRICE 


bv heat tre: , 
37-442 Box Muffle Furnace, Model 30— 1300.00 Vv heat treatment 
(Heating chamber 7" wide « 8%4"" deep « 4° high) 











7. The crack sensitivity of alumi 





num-treated steel ' , 
For other models—ask for Bulletin No. 315 is a ~” steels is high in the 
overheated” condition (annealed at 
around 1920° F.): this sensitivity 


was considerably decreased by fur 
BURRELL UNIT-PACKAGE : 


ther annealing at 1380° F. It is sug- 


rested that the increase in sensitivity 
Tube Furnaces = aen ‘¥ 


stress-corrosion cracking is  in- 
fluenced by the precipitation of 
aluminum nitride. 


MODEL H-1-9 (pictured) For high 
temperature testing to 2650°F. For 
the determination of carbon and sulfur ture tensile test described was also 
a acacagpnangget  esiapet tage found to be suitable for the testing 
oun tte psy acto ay pecan ty oe of welded specimens to determine 
specified. “ their tendency to stress-corrosion 
cracking. It was found that weld- 
ments with low sensitivity to stress- 
CAT. NO. ITEM corrosion cracking do exist. Tests 
24-934 ~~ — eit oe von ; carried out on some welded speci- 
oa i ore “seam ae 12.40 mens resulted in fractures in the base 
material rather than the weld. 

9. The investigations with steel 
specimens showed that an average 
EASY ACCESS PANELS 3 ee a rate of crack growth (rate of crack 
FOR EASE OF SERVICING | : a ray nih 

fe si aor: ' ie 
All current models of Burrell furnaces open 3 a pga 


“4 e are used to illustrate the results of 
from the front, for ease of inspection, parts : 
replacement and servicing when necessary. 


8. The prolonged high-tempera- 














For other models—ask for Bulletin No. 310 


the actual investigations carried out 
using this new technique; however, 
there are no diagrams or photographs 
given to aid in the description of the 
test equipment. 


Prices listed are F.O.B. Pittsburgh, Pa. 


A discussion follows the paper in 
B U R R t LL | oO R p oOo R AT | o be which most of the remarks are con 
Manufacturers and Distributors of fined to the results of the tests — 
SCIENTIFIC APPARATUS and LABORATORY CHEMICALS little attention to the method use 
2223 Fifth Avenue, Pittsburgh 19, Pennsylvania R. C. SHNAY 
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cuts costs for you! 
CLAD METAL 


You don’t need an electronic computer to prove the 
economy of SuVeneer Clad Metal. You can easily figure 
your fabrication profits from this money-saving fact: a 
given thickness of copper-on-steel costs less than solid 
. copper. Specify SuVeneer Clad Metal wherever you must 
Superior Steel have a copper (or brass) surface—get the inner strength 
CORPORATION of steel as a performance bonus. Write for design data and 
application counsel, today! 
CARNEGIE, PENNSYLVANIA 


. 





The burner block 


is the hea rt of your fuel-fired furnace 


¥ 


ig. 

TASIL Burner Block installed in a No. 225-4 Dual 
Fuel Burner of the North American Manufacturing 
Co., Cleveland, Ohio, leading producers of indus- 
trial fuel-burning equipment. TASIL Burner Blocks 
are standard equipment on North American burn- 


ers for high temperature applications. 


The better burner block 


is TAYLOR SILLIMANITE! 


PRE-FIRED BURNER BLOCKS of Taylor Silli- 


has superior resistance to shrinkage, cracking 


manite (TASIL) are preferred by North 
American and a majority of leading furnace 
and burner manufacturers for high tempera- 
ture applications. TASIL is specified because 
the block must hold original contour and 
dimensions. Compared to blocks made of fire- 
clay or most other refractory materials, TASIL 


or spalling. TASIL further qualifies because 
it is inert in either oxidizing or reducing 
atmospheres; has higher fusion point and 
resistance to corrosion by most industrial 
slags. For longer service from your heating, 
annealing or forging furnaces, specify TASIL 
burner blocks, 


eeeeese#e#ee#ee#e%#e#ee#@e#¢#¢¢e¢s 


In an emergency, when a burner block failure occurs at the time 
your stocks of pre-fired shapes are depleted, you can ram your 
own TASIL Burner Blocks, on the job, with one of several 
TASIL Ramming Mixes exgineered for this application. Burner 
Blocks which may be cast or poured in molds, air dried and 
placed in service can also be made from TASIL Hydrocast 
the hydraulic-setting castable for use to 3000° F. Data on 
TASIL Ramming Mixes are given in Bulletin No. 315... on 
TASIL Hydrocast, Bulletin No. 313. Write direct, or contact 
your Taylor field representative, for your free copies. 


Exclusive Agents in Canada; 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD, 
Hamilton and Montreal 


Te CHAS. TAYLOR SONS ¢. 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 
REFRACTORIES SINCE 1864 © CINCINNATI * OHIO «+ USA 
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PROGRESS -_ 


CLEANING & 
FINISHING 


EXTRUSIONS 


BULLETIN | 


FORMING 
EQUIPMENT 


- HEAT TREAT- 
ING SERVICES 


HEAT TREAT- 
ING SUPPLIES 


INSTRUMENTS 


LABORATORY 
EQUIPMENT 


| LUBRICANTS 


THE BUYERS GUIDE FOR ME — ENGINEERS 





METALS & 
ALLOYS 


TESTING 


WELDING 











the QUENZINE STORY 


Low priced, more readily available carbon 
steels can often replace alloy tee when 
quenched in Beacon 

Quenching Oil with 

Te QUENZINE added 

fast .. inexpensive way to expand your ENID cae Semation on 


plant facilities. Choose from 27 Models : a a — 


other Beaco Brat 
For Instance: 1. You save time and money by keep- “4 Heat Treating ¢ 
ing heat treat jobs for small parts 5 pounds write t 
in plant. P ; 
2. It's easy to establish a new depart 
—— ment at small cost in proportion to 
benefits which result. 
3. Cooley heat treat furnaces pay for themselves 
through savings in time and subcontracting costs 
4, Heat treat operations are easily performed with 
Cooley designed furnaces 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


ELECTRIC MANUFACTURING CORP | ' send 81, Chie 
30 $0. SHELBY ST. + INDIANAPOLIS, IND S08 'W. 860th Gt. Cloveten 


Write now for Catalog 
giving complete details 





N PA 











PULSATION-INSPIRATOR 
BURNER 


Natural Gas at 14 to 30/ 


for KILNS © HEAT TREATING 
ANNEALING © DRAWING 
SLOW COOLING 


OUR BURNER ELIMINATES COMBUSTION 


A complete summary of Hays products applicable to 
processes such as annealing, brazing and calorizing. 
Scope includes various methods of firing (under- 
fired, overfired, sidefired), fuel burned (gas, coal, 
oll), and type of furnace (continuous, rotary hearth, 


slab heating, etc.). 


Hays complete line of draft gages, flow gages ard 
meters (for high and low pressure gases and liquids), 
portable gas analyzers and automatic CO, recorders 
are covered. 


ATMOSPHERE STRATIFICATION BY CON 
STANT AGITATION OF THE ATMOSPHERE 
CATALYST LINER INITIATES CONTINUOUS 
IGNITION WITH MORE COMBUSTION IN 
SHORTER PERIOD THAN POSSIBLE THRU 
NORMAL DEFLAGRATION 


Write for bulletin 51-750-51 


Ra-DIANT 
PRODUCTS COMPANY 


1413 W. TUSCARAWAS STREET 
BOX 729 CANTON, OHIO 

















Our specialty is equipment for handling 
parts through heat treating, quenching, pickling 


and kindred operations. For a generation we have designed and built 


baskets, trays, fixtures, hangers, carburizing boxes, retorts and every 


conceivable device for work handling. You can profit by our experience. Our 
engineers will gladly submit suggestions or work with your engineers 


to solve heat treating equipment problems. Write for catalog. 


Stanwood. 


4817 W. Cortland St. 


CARBURIZING FIXTURES 


BOXES 


QUENCH TANKS RETORTS 


LIST NO. 12 ON INFO-COUPON PAGE 156 
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HERE’S 
HELP 


for your 
engineer- 
recruitment 

problem 


Engineers’ Joint Council 
and The Advertising Council 
offer free, expert help to 
advertisers promoting engi- 
neering as a career. 


A booklet has been prepared 
by The Advertising Council in 
cooperation with the Engi- 
neers’ Joint Council to help 
you in recruiting engineers for 
the future. 


It tells you what the problem 
is and the important part you 
can play in solving it. 


. It outlines the advantages of 


an engineering career to 
help your company develop 
advertising appeals. 


. It informs you as to the cur- 


rent activities of industry in 
the education and recruit- 
ment of engineers. 


. It offers specific suggestions 


as to what you can do (from 
present manpower). 


It provides material that you 
can use in your own local 
and national programs. 


Many companies are using this 
booklet today. They say that it 
helps in orienting their engi- 
neer-recruitment advertising to 
industry-wide recruitment pro- 


grams. 
now. Address: 


Send for the booklet 
The Advertis- 


ing Council, Inc., 25 West 45th 
St., New York 36, N.Y. 


This space contributed by 


American Society for Metals 


Combustion Air Blowers 


Single Stage 
8 ot. to 20 ot. Pressures 


e e 


@ Designed to meet your capacity 
and pressure requirements 

@ Maximum Efficiency— 
power consumption is proportional 


to air volume delivery 


@ Constant Pressures assured 
through properly designed case, 
air inlet and impeller 


Write for Bulletin 100-53 





“~"rss WESTERN PRODUCTS, INC. 
NEW CASTLE, IND. 
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CIRC-AIR 


.... OFFERS 


the most advanced 
Every Heat Treating Salt Bath Fu rnaces 
Process 


* FOR.... 


CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* o 


CIRC-AIR DRAW 
FURNACES CONVEY ORIZED 


. TYPE 
CIRC-AIR NICARB worRK 


(CARBONITRIDING) 
< oO » 
Specially Engineered ALUMINUM 
for BRAZING 


Your Particular Needs 
* 


GAS ¢ OIL © ELECTRIC 


for 


BATCH 
TYPE 
WORK 


°o 














INDUSTRIAL 
HEATING EQUIPMENT 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
Detroit, Michigan 
Phone: Diamond 1-2520 
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Feat 
Treating 


Sure-Wear to ensure 
longer life in all types of 
high speed cutting tools! 

L-R Heat Treating Co. re 
search has developed a new 
process for heat treating of 
all.types of high speed cut 
ting fools to ensure longer 
tool life than ever before 

Specify ‘‘Sure-Wear' to be 

jre 

Mirror-Finish'' is another 
L R exclu ive process Ask 


for details 


























lurgical and laboratory ser- 
vice available 
Tool and Die Hardening... 
Precision Heat Treating... 
Salt high speed steel 
martempering .. . 
Cyaniding . . . Pack 
Hardening 
Annealing . . . Normalizing 
Brazing . . . Nitriding 
Also all non-ferrous 
Heat Treating 
Pick-up and delivery 
(5 Trecks) 


[A xeat TREATING CO. 


QUALITY STEEL TFREATIANG 


107-11 VESEY ST. NEWARK 5S, WV. J. 
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o- fe INDUCTION HEATING EQUIPMENT 


~~ 
Megacycle Tube [ype Machines 


Soldering * Brazing » Bombarding 
Annealing * Hardening 
Sizes: Standard—2,4,10,25 KVA: Custom—to 100 KVA 
Fast - Powerful - Reliable 
Challenge Comparison—Value * Quality * Price * 
Design * Appearance 
Free Trial Run of Your Sample Parts 
Complete data, application photos, prices, 


delivery in New illustrated Catalog. Write 
on your company letterhead. 


Since 1930... Pioneers in Megscycle Heating 


SHERMAN (eo Goes 


505 Washington Ave., Belleville 9, N. J. 





The 
Metals 


HEAT TREATING! a 
arge pages 


% Carburizing Salts 1752 Illustrations 


1057 Tables 
*% Neutral Salts 803 Articles 


Tempering Salts 1,620,000 Words 
” ‘ . 40,000 Copies in use 


Here is a book without a competi- 
tor ....a book written by more than 
500 scientists and engineers for all 
Send for FREE Literature TODAY! those who need accurate and au 
thoritative information about met 


als. The Metals Handbook has been 


f 25 years in the making. The cur 
rent, 7th edition was compiled and 

INDUSTRIAL CHEMICAL COMPANY written by 68 committees of the 
CANTON CONNECTICUT American Society for Metals; more 


than 500 contributors were hand 
picked by the Society as the top ex 


Faster more fluid baths! 


Free washing! 


perts, the men best qualified to write 


LIST NO. 92 ON INFO-COUPON PAGE 156 the most authoritative possible ref 





erence book on metals, metal prop 














erties, fabrication and uses. The 


book is divided into 37 principal sec- 

DEM PSEY tions and contains 803 separate ar- 
ticles and data sheets on metals, 

FU RNACES properties, uses, processing, testing, 


inspection, control and research. All 


GAS, OIL AND ELECTRIC metals, all processes, are included 
BATCH e CONTINUOUS The 64-page index and 4-page sec 


tion on how to use the book make it 
easy to find what you want 

” Over 40,000 copies of this edition 

ATMOSPHERIC - RECIRCULATING- are now in use by scientists and 

PUSHER—ROTARY HEARTH — engineers of all kinds who need ac 


CONVEYOR —RADIANT TUBE - POT curate information about metals 


Order your copy of the 1948 edition 

CAR-BOTTOM- ALUMINUM REVERBS. : 2 
today. Price is $15.00. 

-_ — - - — — = - -_ - _- = 
American Society for Metals, Room 676 
7324 Euclid Ave., Cleveland 3, Ohio 

Rush me a copy of Metals Handbook 
NAME 
COMPANY 
DEMPSEY INDUSTRIAL FURNACE CORP. ADDRESS 

Tu ees CITY STATE 

$15.00 Enclosed }) Bill me 








“Tailored by Dempsey” 
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TRUCK LOAD or HANDFUL 


LAKESIDE sets the Pace in 
STEEL IMPROVEMENT 


The Lakeside Steel improvement Co. is the 
largest commercial steel treating pliant in 
this area—offering the widest range of 

steel treating services. Recent expansions, 
coupled with the latest and most efficient 
equipment, have greatly increased service 
speed. Lakeside's complete metallurgical 
services insure that your steel will be 
treated to meet your exact specifications. 


S418 LAKESIDE AVE, CLEVELAND 14, OHIO HENDERSON 10100 














DETROIT’S BETTER 


HEAT TREATER 


fh ag tl i 
peers 
“3 OFFERING FACILITIES FOR: TUBING ROLLS 


AND 


FORMING ROLLS 





To Your Specifications or Ardcor Design—for all makes of machines. 





Also, manufacturers of Straightening, Pinch and Leveller Rolls. 


ARDCOR ROLLER DIES @ ROLL FORMING MACHINERY @ CUT-OFF MACHINES 


American ROLLER DIE CORPORATION 
29550 Clayton . Wickliffe, Ohie 


ONE BETTER BY. : 
STANDARD STEEL TREATING CO. 


3467 LOVETT AVE. DETROIT 10, MICH 














Phone TAshmoo 5-0600 
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cosmos LINDBERG STEEL TREATING CO. 
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On any steel blackening problem 


DEPEND onDU-LITE 
for a Superior Finish 


Here's an 
example... 


Courtesy The Poly Choke Co 


Du-Lite gave this part with its compli- 
cated knurls, slots, threads, etc. a fine 
rust-resistant durable black finish. It is 
typical of many other parts, small and 
large, which have been black oxidized 
by Du-Lite for many years. Moreover, 
Du-Lite meets most individual and 
government specifications including 
57-0-2C for Type Ill Black Oxide finish. 


Typical Du-Lite installation 


Du-Lite installations are simple, compact, 
easy to operate. Du-Lite equipment can 
be tailored to fit production require- 
ments on all types of jobs with a maxi- 
mum of speed and economy. Du-Lite 
also makes a complete line of cleaners, 
strippers, wetting agents, passivating 
agents, rust preventatives, burnishing 
compounds etc. for any metal finishing 
application. 
See your nearest Du-Lite Field Engineer 
or write for more information. 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 


Rush information on your metal 
finishing products. 


Nome 
Compony 


Address 


Du-Lite 


METAL FINISHING 


eae eeeoeoeoeeooeeueesy 
sesseececesound 


»>PECIALISTS 
LIST N¢ 03 ON INFO-COUPON PAGE !56 
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today ° 


wonder drus 


B, 
for industt’y 


Make expensive time-consuming 
operations like filing, grinding, 
polishing, blasting, buffing a thing 
of the past with New Amazing 
SUPERSHEEN SPEED FINISH- 
ING 

It absolutely does away with cost 
ly hand deburring and other hand 
operations requiring the use of 
large quantities of expensive ma 
terials and costly skilled labor 

A single unit replaces from 2 to 
12 men 
almost ALL types of parts with 
ibsolute uniformity, fewer rejects, 


Savings up to 95% on 


finer finishes 


Investigate today! 


ALMCOMY. UpPlrs: heen 


LARGEST MANUFACTURER OF AOVANCEIO BARRE 


FOMISMING vu 1 MATERIALS ANO Mm POUNE 


ALBERT LEA MINNESOTA 
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Black Oxide finishing for rust resist- 
ance and decorative parts. Speedy 
black coating in water solution with 
no electric current. Permanent black 
finish on ordnance parts, tools, air- 
craft, bearing races. Dazzling black 
decorative finish for television cam- 
eras, business machines, hardware 
metal screens and machine parts. Ex- 
cellent bond for paints and enamels 
Simple one bath operation. Write for 
bulletin H-16. Park Chemical Co, 8074 
Military Ave., Detroit 4, Mich 











@ Economical 
@ No Change in Dimension 
@ Corrosion Resistant 
@ Perfect Uniformity 
@ Non-Technical 


The Black Oxide Finish That 


Penetrates lron & Steel Surfaces 


PURITAN MANUFACTURING CO. 
WATERBURY, CONN.» 
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BASKETS 


for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 
by 
HE C. O. 


JELLI 
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for all 
industrial 
requirements 


MFG. CORP. 
28 Pequot Road 
Southport, Conn. 








swt BLACK ! 


for Blackening 


Single or Double Bath Pro- 
cess to meet Any Require- 
ment 


Faster, more Uniform 
Blockening 


Quality Control Formula 
gives Efficiency of Produc 
tion 


ra Uniformity of Blackening 
Guarantees Economy 


Send for FREE Literature on Swift BLACK 
and Cleoning Compounds TODAY! 


t 


INDUSTRIAL CHEMICAL COMPANY 
CANTON CONNECTICUT 











| DON’T GET 
\ BEHIND IT- 


PREVENTABLE 
ACCIDENTS 


Barer. COuncre 





MANHATTAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specitic 
material removal problems 
Foundry Snagging—Billet 
Surfacing—Centerless Grinding 
Cutting and Surfacing concrete, 
granite, and marble 
“*Meldiscs” for rotary sander: 
Grinding and Finishing 
stainless steel welds 


Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 


Cutting-off—Wet or Dry Bars, Tub 
ing, Structurals, etc. Foundry Cutting 
stenderd and reinforced wheels 


Grinding Carbide Tipped Tools 
* 
Write to Abrasive Wheel Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. - PASSAIC WN. J. 




















lita 
persuasive 


abrasive 


Production curves take on a 
healthier look when you use 20th 
Century *Normalized shot, the 
persuasive abrasive. In daily tise 
in foundries and metalworking 
plants everywhere, its high uni- 
formity has proven it more effi- 


cient, more economical, 


Try it in your plant! 


THE CLEVELAND Fam co. 


636 East 67th Street, Cleveland 8, Ohio 
Howell Works: Howell, Michigan 


of the world’s largest producers of quality 
grit and powder — Ward bron — Malleable 
ormattized Cut Uwe (ast Meel (Kealsteet 


*¢ ops righted trade name 





For Press data write 
for Catalog No. 2010 
, 


° , 
all principe? 


For Sheer dota write 
for Catalog No 2011! 


The Cleveland Crane & Engineering Co. 


5952 East 281 Street 
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ROLL 
FORMED 
SHAPES 
Reduce your assembly problems and costs. 
Our shapes continuously formed, with high 


degree of accuracy, from ferrous or non 
ferrous metals. Write for Catalog No. 1053. 


ROLL FORMED PRODUCTS CO. 


MAIN OFFICE Ano 
3761 OAKWOOD Ave 


ST N¢ ( ( N IN FC 








A CABLE SPLICED 
IN 10 seconps! 


— 


ERICO PRODUCTS, INC. 


Complete Arc Welding Accessories 
2070 E. Gist Place, Cleveland 3, Ohio 
Write for Caddy Catalog 


i PAGE 

















oN BERYLLIUM 
COPPER 


TITANIUM . BRONZES . ALUMINUM 
COPPERWELD «+ SILVER PLATED WIRES 
OTHER NON-FERROUS 


He UF 


2 ALUMINUM 


EXTRUSIONS @ 
SPECIELG TIONS 


Qu 








WHITELIGHT 


your comprehensive independent 
source of magnesium alloy 
Tubes © Rods ® Shapes ® Bars 
Hollow Extrusions © Plate © Sheet 
® Pipe © Wire ® Welded and 





RESIDUAL STRESS 
MEASUREMENTS 


This volume, written by four 
outstanding authorities, devotes 
204 pages to the important prob- 
lem of the nature and extent of 
residual or “internal’’ stresses 


Riveted structures and assemblies in metals and metal parts prior 


to actual structural or operating 


rouno WIRE rar eg 


gor How to measure residual 

stresses... The state of stresses 

SPRINGS produced in metals by various 

FORMS processes ... Relief and redis 

ELECTRONICS tribution of residual stresses in 
SPECIAL PURPOSES 


LITTLE FALLS ALLOYS 


originate, their nature and their 
INCORPORATED 


effect on metals. 
189 Caldwell Ave. + Paterson 1, N. J. 








WHITE METAL ROLLING 


& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N.Y. 


Sales Office 
376 Latayette St., New York 3, N. Y. 


2£U4 page ‘ 


AMERICAN SOCIETY for METALS 


7301 Euclid Ave. Cleveland 3 
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n10 BROTHER . Wm Benders Produce Without Special Tooling 


@ SAVE ON SET UP TIME @ REDUCE PRODUCTION TIME @ ELIMINATE SPECIAL 
TOOLING @ FOR BENDING ALL KINDS OF MATERIAL 
UP TO 4" x 4” 














#5HDSB 


r 
& 

itlustrated above are a few of the 
many forms that can be produced 


efficiently on the Muiltiform 
Bender, using the standard tooling 


WRITE TODAY FOR 
AIR i Mg FULL INFORMATION 


— J. A. RICHARDS CO. © 913. Pitcher St. © Kalamazoo, Michigan 


LIST NO. 107 ON INFO-COUPON PAGE 1|5é 
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USE OUR 


HOEGANAES 
SPONGE IRON PowDER 


for 


Powder Metallurgy 
Fabrication 


and other 


Wetallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N. Y. 














Which casting will 
serve YOU best? 


NON - GRAN 
CENTRIFUGAL 


NON - GRAN 


SAND CASTING 











Send your prints for 
prompt quotation 
American 
Non-Gran 


Bronze Co. 
Berwyn, Pa. 





WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


au TYPes or 


STAINLESS STEEL 
FASTEMINGS 


TITANIUM BOLTS 


Now Available, inquiries lovited 
Sa STAINLESS SCREW CO. 
© Game me oe = ARmory 4-1240 


bt 218 Union Avenue * Paterson 2, N.J. 


Direct NEW YORK Telephone: WI 7-904! 


* designers and engineers, case 
histories, etc. 


Write today for this bulletin 


World's foremost producer of tiny die castings 
46 Second St, New Rochelle, N.Y. Phone: New Rochelle 3 


LIST N 7 ON INE N PAGE 156 











A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 
CASTING 
Special Feature 
Nickel content 
j held to 35% min 
imum 36% 


maximum 


STAINLESS STEEL PART for milk 


bottling unit formerly machined 


- 
we 
ping for set screw 


ENGINEERED 
CISION CASTING 


from solid stock 
Only finish oper 
ations required 
ore reaming small 
dia. of counter 
bored hole and 
drilling and tap 





PRE 


MORGANVILLE, N. J. 








MANUFACTURERS ® PROCESSORS 
OF STAINLESS 
AND HEAT RESISTANT 
ARC WELDING 


ELECTRODES 
* * 
AUTOMATIC WELDING 


ALL ANALYSES—COATED, 
STRAIGHTENED AND 
CUT, OR COILE 























METAL PROGRESS; PAGE 153 





Solve 


EXTREME 
PRESSURE 
LUBRICATION 


The new miracle—multi-purpose 
molybdenum disulfide lubricant. 


Anti-Seize is o stable non-melting 
lubricant having a phenominal 
capacity to prevent seizing and 
galling at bearing pressures well 
over 100,000 pounds per square 
inch, Anti-Seize will lubricate at 
temperatures below sub-zero 
and up to 750 degrees F. 


Moly lee 
< RM are 


= 


Write today 

DEPT MP 

for new literature 
and get the 
complete story 


MANUTACTURLES OF THE MOST COMPLETE LIME 
OF MOLTEOL MUM DISULFIDE LUBRICANTS 


BEL-RAY CO., INC. 


MADISON, NEW JERSEY 





LIST N ON INFO.COUPON PAC 


Prove to your own 
satisfaction that the 
MOLYKOTE line of 
industrial lubricants 
is one of the most 
spectacular contri 
butions to metal 
progress in many 
decades. Send for 
free literature today 

relate Medal -taMmolaetcti 
a trial supply 


QLYROTE 


e 
asatilt Luer 
VEF 


The tremendous lubricity of 
MOLYKOTE depends on the 
unique molecular structure of 
the compound.) Read the story 
behind its development and the 
jobs it can do better than any 
other lubricants. 


Send for free catglog today! 


‘nese are claims of users of 
HANGSTERFER’S LUBRICANTS 
who are Drawing, Drilling, 
Reaming or Tapping stainless 


steel or other hard metals. 


HANGSTERFER’'S LUBRICANTS 
are doing the job for major 
metal working plants here 
in the United States and 


in Europe 


HANGSTERFER'S 
LABORATORIES 


Pi emmeRee FS Meee 
WOODBURY, NEW JERSEY 


OUPON PAGE 156 











Cut Costs With 


FREE 


Cutting Oil Chart 


Use this free cutting oll chart as a handy 
guide to production costs and to more effi- 
cient machining operations. 

Steel and nonferrous metals are charted 
with the proper cutting oll for many appli- 
cations. Shows you 

how to use lubricants, 

sulphurized or com- 

pounded with extreme 

pressure additives, for 

all operations. 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


3401 W. 140th &t., Cleveland 11, Obie 











LIST N 0 N INF¢ 
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RUST-LIC 


QUEOUS SYSTEMS 


For 
HYDROSTATIC TESTING 


Eliminates .... 
Rust 
Fire Hazards 
Toxicity 
Dermatitis 
Washing 


WRITE FOR FREE SAMPLE & BROCHURE 


PRODUCTION SPECIALTIES, INC 
755 BOYLSTON STREET 
BOSTON 16, MASS 
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Use Atiantic Fluxes 


ALUCO... 
For degasifying and purifying 
aluminum alloys. Assures unti- 
formly sound, dense grained 
castings. Used tn reverberato- 
ry and crucible-type furnaces. 


ALUCO ‘8’... 
Specially compounded for die 
casting aluminum-base metal 
and permanent mold castings. 
MAGNESAL . 
Used for removing magnesium 
from aluminum alloys. 
ALUCO ‘GR’ & ‘DG’... 
For grain refining and degasi- 
fying aluminum and its alloys. 


Atlantic Chemicals & Metals Co. 


1921-27 NORTH KENMORE AVE. 
CHICAGO 14, ILLINOIS, U.S.A. 














Alexander 


SHEET METAL TESTER 


For Erichsen Test 


Determines 

workability 

of ferrous, 

non-ferrous and 

fine metal sueets 

and strips to point of fracture. 
Reading—accurate to 0.0004”. . . 


Write for Catalog 


J. ARTHUR DEAKIN & SON 
150-28 Hillside Ave. + Jamaica 2, N.Y. 





A 





If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 


t 4 ON INE PON PAGE 156 








U-TYPE + WELL TYPE * DUAL TUBE 


FLOW METERS 


It’s Dice For The Best... 
in Metal Test Instruments 


The CYCLOGRAPH (Mozei c) 
... for unscrambling metal 
mixups 

This instrument permits truly 
high speed, non-destructive 
sorting of raw, semi-finished 
or finished parts by their 
metallurgical characteris- 
tics. With the new Auto- 
matic Sorter Unit speeds up 
to 300 pieces per minute are 
possible with the use of suit- 
able feeding equipment. 
Used by leading industrial 
firms everywhere. 


J. W. DICE CO., Englewood 3, New Jersey 


Non-destructive Testing and Measuring Instruments 





PA 





BE RIGHT 


IN ALL YOUR 


Abrasion 
Resistance 


Model 140 
TABER ABRASER 


Simulates ACTUAL abrasion and 
wear conditions during test and 
gives ACCURATE numerical in- 
dex for your report. Recognized 
the world over as the STANDARD 
for testing maximum wear Fesist- 
ance of all types of metals. Send 
for free booklet! 


TABER STIFFNESS GAUGE 


Determines both INITIAL 
and NORMAL stiffness of 
sheet ond wire specimens 
and gives report from 
DIRECT READING 


Write for 
FREE FOLDER 


{al INSTRUMENT CORP. 
SECTION 19 
1 Geundry %., North Tenewenda, WN. Y. 








SOLVED Ua 
eee 
“MAC MULTI-METHOD EQUIPMENT 
Electronic Equipment for non-destructive produc- 
t 


ion inspection of steel bars, wire rod, and tubing for mechanical faults, variations in 
composition and physical properties. Average inspection speed 120 ft per minute 
Over 50 steel mills and fabricators are now using this equipment. 


DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 


Also a complete line of 
accessories 


ASK FOR CATALOG C-12 


THE MERIAM INSTRUMENT CO. 
10932 MADISON AVE. 


CLEVELAND 2, OHIO FOR DETAILS 


@ U-TYPE MANOMETER 5; 
. WRITE: 


Electrical Equip- [oni n 


ment for rapid and efficient demagnetizing of 
steel bars and tubing. When used with “MAC” 
Multi-Method Equipment, inspection and de- 
magnetiving can be done in a single operation 


Electronic 
Instruments for production sorting 
both ferrous and non-ferrous mate- 
rials and parts for variation in compo- 
sition and physical properties 





“ MAGNETISM DETECTORS 
Inexpensive pocket meters for indicating residual 
magnetism in ferrous materials and parts 


MAGNETIC ANALYSIS CORPORATION 


42-44 Twelfth Street Long Island City 1, N.Y 
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‘ow tell Boder what you need 


BOX TYPE FURNACES DP 


MANY TYPES OF TUBE 
FURNACES 


ttt 
ea SCIENTIFIC COMPANY 
719 LIBERTY AVE... PITTSBURGH 22, PA. 
PHONE: ATLANTIC 1-5525 
LIST NO. 55 ON INFO-COUPON BELOW 


eR ULTRASONICS 


HARONESS TESTER 
for rapid, accurate, non-destructive 
_ THICKNESS MEASUREMENTS from oneside 
ss and accelerated METAL CLEANING 
VIDIGAGE Automatic Thickness Tester 


Direct-Reading 21” Cathode-Ray Tube. Infinite Ranges 2:1, as selected, 
att between 0.015” and 6” of steel or equivalent. Accuracy 0.1°%—1.0°o 
according to use. 


+e 
a 
an)" 
: AUDIGAGE® Portable Thickness Testers 
B 7 2 «t Battery-Operated. Ranges 0.020"-4" and 0.060"-12" of 
rs —* steel or equivalent 
, ) SONOGEN Ultrasonic-Power Generator 


4 for Metal Cleaning and other Industrial uses. 





me 
“ 


) ’ 
Applies 1 to 10,000 gram loads ab \ \ , l) \ 
Write fer Gulletia \$ | IMI Ml \ | 5. Literature 
Kent Corre LABORATORIES MSPS SOS OS > 


on Request 
PEEKSKILL NEW YORK 3 439 FAIRFIELD AVE-STA q 
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7301 Euclid Avenue, Cleveland 3, Ohio 
Please send further information, as checked at the right, on the advertisements in the 
Bulletin Board with numbers | have listed below— . 

. (Please check) 

Send Catalog Send Nearest 
or Engineer- Price Source of 
ing Data Info Supply 
i) ] r) 


(Bulletin Board Item Number 
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The success of S-X Aluma-Fliux in the sol 

dering of aluminum is due to the action in 
which the flux initially reduces surface 
oxides and then immediately deposits a 
thin layer Of plating material on the solder 
area. Oxidation of the area to be soldered 
is thus prevented while the plating material 
serves as an approved base on which to 
solder. In addition to its soldering efficiency, 
Aluma-Flux reacts completely during the 
joining operation so there are no corrosive 
flux residues to lower corrosion resistance 
of the finished joint 


Manvtactured By 
ESSEX WIRE CORPORATION 


ft. Wayne, ind. 


Non-Corrosive Solderin 
Any Type AluninumAly 


ERSAL FLUX FOR ALL 
ERCIAL METALS USUALLY 
JOINED BY SOLDERING 


ERE is the only flux ever made that assures the non-corro- 

H sive joining of every type of aluminum alloy regardless 
of soldering method mechanical, manual or dip. No corro- 
sive residue remains in most cases, and soldered pieces can 
be used immediately after the joining operation 
In addition to aluminum, use S-X Aluma-Flux for soldering 
stainless steel, nickel, brass, copper, bare or galvanized steel, 
cast iron, and other ferrous alloys. Use it for the quick and 
easy joining of unlike metals such as brass and aluminum, and 
for coating copper with tin. There is no other flux like it! 
Even when exposed to salt spray, high humidity, alkaline 
water and other normal corrosion-inducing conditions, alu 
minum joints made with S-X Aluma-Flux produce no corro 
sive action. No type of detrimental effect on any soldered 
joint results from Aluma-F lux. 
S-X Aluma-Flux is equally effective when used in molten 
form, or in powdered form as delivered, whichever is best 
for the job. Practically any type of solder can be used. And 
because Aluma-Flux is non-hygroscopic will not absorb 
water it can be stored indefinitely without change of weight 
or fluxing efficiency 


Write For Jest Sample & Details 


Aluma-Flux Is Ready For immediate Shipment In Convenient Size Metal Containers 
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THERE’S HEAT FAHRALLOY 


there’s . gees at rc 
NO SUBSTITUTE for FAHRALLOY SERVICE 


ln addition to the sound engineering counsel that Fahralloy has 

rendered its customers for ever 20 years, one of the most important things that has 
helped the company build the enviable reputation it enjoys in the alloy field 

is an intangible called, out-of-the-ordinary service. The service 

isn't just any one thing, it's a combination of many. Net result— 

Fahralloy has come to be known for complete dependability! Fahralloy service 
has even gone so far in some instances of emergency to 

provide delivery by air with its company plane pictured above. Naturally, 

this is the exception rather than the rule, but it does show to what 

extent Fahralloy goes to provide that extra something in service . . . the extra 
something that assures complete customer satisfaction. There's no better time than 


now for you to experience it for yourself. 


HAROLD ROGGE ® 2415 Fairmont Avenue © Walnut 4303 
DAYTON Area Representative 


CLARE CHARRON ©® 509 Curtis Building © Trinity 5-7633 
DETROIT Area Representative 


HE FAHRALLOY CO. 


150th & Lexington Ave. — Harvey, Illinois 
in Canada — Fahralloy Canada, Ltd., Orillia, Ontario 


LOY WHERE THERE’S HEAT THERE'S FAHRALLOY 
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S (ters, 
> © “, 


FOR DETAILED INFORMATION 
on these and twenty other 
industrial applications 

ASK FOR BULLETIN 

No. 107-C 


35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.P. 
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2 Stainless Parts...look alike 


Problem of 80% rejects is solved 


This is a precision part for a military bombsight. 
Some of the tolerances are +.0001’’. Dependability 
is a “must’’. Every factor has to be “on the nose”’. 
Yet when the subcontractor used several ordinary 
Type 416 Stainless steels, rejects ran as high as 80%. 
But then he made one change...to Carpenter 
No. 5 (Type 416)...and eliminated the problem. 


Tool life increases 


Also, tool life was short, machine downtime exces- 
e sive, and production was lagging. Then one change 
but with | of them was made—to Carpenter Stainless No. S—and machin- 
ing time was shortened, tool life raised to a trouble- 
free level. 


Production jumps 


With Carpenter No. 5 production of this part is up 
to schedule because the reject problem has dis- 
appeared, machining time stepped up and tool life 
increased. Here is Just one more example of how 
Carpenter quality makes a real difference in stainless 
fabrication. The next time you order stainless, be 
sure it’s Carpenter. Watch it speed production 

ease headaches from first operation to the last. 


*\e Make the one change that counts... 
change to fa rpente Tr’ [___free-Machining Stainless | 


take the problems out of production 








THE CARPENTER STEEL COMPANY, 133 W. Bern St., Reading, Pa. 


Export Department: The Carpenter Steel Co., Port Washington, N.Y.—"“CARSTEELCO 


For fast delivery, call vour nearest Carpenter Mill-Branch Warehouse, Office or Distributor 
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This new installation of Salem-Brosius rectan- 
gular, gas-fired soaking pit furnaces conditions 
steel ingots for further processing— works 
around the clock for one of the country’s out- 
standing steel makers. Ingots are heated faster, 
more uniformly and at lower cost in these 
furnaces. Double-pass, metallic, needle-type 
recuperators that preheat combustion air and 
reduce fuel costs are an outstanding feature of 
the design. Low maintenance, easy operation 
and long service life are standard with Salem- 
Brosius designed furnaces. 

Salem-Brosius engineers are specialists in per- 
formance and control of heat in manufacturing, 
offering furnaces custom-built to your require- 
ments. Salem-Brosius furnaces assure you maxi- 
mum high-quality output at minimum initial, 
operating, and service costs. 

We would like to tell you more about the 
efficiency of these new units, and also about the 
well-known Salem-Brosius circular soaking pits. 

If your modernization or expansion plans call 
for heating or heat treating furnaces of any 
kind, furnace charging or forging manipulation 
equipment, valves, or hot materials handling 
machinery; write, wire, or phone Salem-Brosius! 


PVA OA OXY LIKI AY As 


SALES AND EXECUTIVE OFFICES ¢ 248 FOURTH AVE., PITTSBURGH 22, PA. 
GENERAL OFFICES: SALEM, OHIO 
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When you install a B & G Hydro-Flo Oil 
Quenching System you eliminate the 
warping and quality variations caused by 
uncontrolled quenching ot heat treated 
metal 
Oil is circulated at high velocity and 
with strong turbulence through the quench 
tank then cooled and pumped bac k 
again. The of in the quench bath is kept 
constantly at whatever temperature is de 
sired. Since every batch 1s quenched under 
identical conditions, every batch is identical 
in quality 
Remember that the B & G engineering 
staff is always ready to help with your 
quenching problems 
a 
Complete 
system or B & G Self-Contained 
build your own Oil Cooler 
B & G Oil Cooling Pre-engineered and assembled 
Systems can be pur factory feady tor connection ¢ 
chased as completely quench tank and water lines 
self-contained units combined Catalog and 


or as individual parts : Manua 


to be assembled on the 


jot Heat exchangers 


BELL & GOSSETT COMPANY 
Dept. DI-16, Morton Grove, Ill. 


Canadian Licensee: §. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 


Hydro “F496 oi QUENCHING SYSTEMS 
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4 
Measurement of Metal 
Thickness of Pulp Diges 
ter Made From Interior 


v 


Vv 


By PETER K. BLOCH 
Vice-President 

Branson Instruments, Inc. 
Stamford, Conn. 


v 


. 


Portable Ultrasonic Instruments 


me MENTS using the ultrasonic resonance First, they travel through metal at a velocity 
method are now used extensively for thick- 


that is a function of its density and of its elastic 
ness tests, laminer flaw detection, and for the 


constants. This velocity is not appreciably in 
determination of bonding between materials. 


The basic principles were adapted by General 
Motors Research Laboratory during the last 
war to the testing of hollow steel propeller electrical or magnetic properties of the metal. 
blades. Because of the simplicity of the basic Second 


circuit, the ultrasonic resonance method lends 


fluenced by wide variations in temperature, and 
is essentially independent of chemical compo 


sition, heat treatment, internal stresses, and the 


sound waves are reflected by inter 


faces separating two materials, such as metal 
itself quite well to the design of portable, bat- and water, that have different 


acoustical im 
tery operated instruments 


pedances. Standing waves can be set up within 
Principles — The ultrasonic resonance prin- 
I I *Presented at a Meeting of the Society for Nondestruc- 


tive Testing at the Western Metal Congress, Los Angeles 
teristics of sound waves March 1953 


ciple depends upon two fundamental charac- 


MARCH 1954, PAGE 16] 





Corrosion and Thickness Tester 


the wall of a pipe, or within a metal plate, just 
as standing waves are set up within the air 
column of an organ pipe. The frequency of 
the standing waves depends upon the thickness 
of the material and the velocity of sound in 
the material, just as the frequency of the organ 
pipe depends upon its length and the velocity 
of sound in air. 

All these, as well as the equation which 
states the fundamental frequency at which 
thickness resonance occurs, are old and well- 
known facts from classical physics. The mod 
ern testing instruments perform two functions 

the transmission of sound waves of known 
frequencies into the material and the detection 
of the presence of standing waves. The cir- 
cuit of the instrument, shown in Fig. 1, is that 
of a variable-range selt-excited oscillator which 
generates an alternating voltage for a piezo- 
electric transducer. The transducer transmits 
ultrasonic waves into the material through a 
thin film of oil or other coupling fluid. 

If the oscillator is tuned to an integral mul 
tiple of the fundamental frequency transmitted 
into the material, there will be a sharp increase 
in the amplitude of the vibration in the part of 
the wall directly under the crystal. This res- 
onant condition causes an increase in the energy 
dissipated. The effect on the oscillator is the 
same as adding a resistance across the in 
ductance-capacitance circuit, and a sharp in 
crease will result in the plate current (indicated 
on the meter “M", Fig. 1) of the oscillator. 

The increase in oscillator plate current due 
to thickness resonance may exceed 100% under 
ideal conditions. Under many practical condi- 
tions the change in plate current at resonance 
may be only a fraction of 1%. Increased sen 
sitivity over the circuit in Fig. 1 is obtained 
by frequency-modulation and amplification. 


Fig. 1 — Basic Circuit for Ultra- 
sonic Resonance Thickness Gage 





3 














Transducer 
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In the “Audigage” instruments the oscillator 
is frequency-modulated over a relatively small 
frequency increment, at an audio rate. Thick- 
ness resonance in the material is indicated on a 
meter, and on headphones. By using harmonic 
frequencies in addition to the fundamental fre- 
quency, it is possible to cover a 200-to-1 thick- 
ness range with a 3-to-1 tuning range. 

Other types of ultrasonic testing instruments 
are frequency-modulated over a 2-to-1 fre- 
quency range, and apply the output to a cath- 
ode-ray oscilloscope. 

In most electro-mechanical instruments, the 
most important component is the transducer 
The ultrasonic transducer uses a piezo-electric 
material, such as quartz, which produces me- 
chanical wave motion when connected to an 


Housing 
Connector 


Plastic Block 
Ground Lead 
— Silver Face 
—— Quartz Crysta/ 
——— Silver Face 
— Quartz Wearp/late 











Vig 9 
Fig. 2 


Mounting for Standard Flat Crystal 


alternating electrical source. Ceramic piezo- 
electric materials such as barium titanate have 
shown considerable promise for use with ultra- 
sonic resonance testing. Transducers used for 
resonance testing are driven over a relatively 
wide frequency range, which is below the 
natural frequency of the transducer. The trans- 
ducer is rigidly cemented to a suitable plastic 
mount, for mechanical support and to eliminate 
“spurious resonances which appear in the 
transducer itself 

The standard flat crystal mounting is shown 
in Fig. 2. The quartz crystal is silver plated 
on both sides. The silver plating on the face is 
protected with an abrasion resistant plastic 
coating. Where abrasion is severe, the silver- 
plated quartz crystal is protected by a quartz 
wearplate. The sensitivity of composite crystals 
consisting of an active quartz crystal and a 
quartz wearplate is approximately equivalent 
to single crystals. 

The transducer is normally mounted in a 
small holder, and held by hand. A gimbal 
mounting has been used very successfully for 
applications where the transducer or the work 
has to be moved continuously, especially over 
irregular surfaces. A permanent magnet fix- 
(Continued on page 164) 





The crankshaft in the modern V-8 engine requires the ultimate in 
forging technique. Today's high compression engines, with continually 
increasing horsepower, further emphasize the importance of forging quality. 

Wyman-Gordon technical know-how assures quality essential for 
maximum physical properties, uniform machinability and balance control 

. crankshaft forging specialists since the introduction of the internal 
combustion engine. 


a —* : 


WYMAN-GORDON 


Established 1883 


FORGINGS OF ALUMINUM * MAGNESIUM? STEEL * TITANIUM 
-~— ——,_ WORCESTER, MASSACHUSETTS ~ 
HARVEY, ILLINOIS eae elke Vile licnw 


Le aes BRT y | 
RAO OGL RGOL RO ROL RO ROR ROMCRCORCACRC ICRC RCAC RCO RCC RCC RCC 
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Portable Ultrasonic flat surface, providing a suitable 


viscous coupling liquid is used be 

Instruments tween the crystal and the work 

Crystals also are cut to fit practic alls 

(Starts on p. 161) anv desired curvature and result in 

ture and arm can also be used on the substantially better performance for 
standard crystal mounting, to hold applications on small pipe 


the assembly in place in inaccessi Uses — One of the most important 


ble locations applications for portable resonance 

Flat crystals are used on surfaces instruments has been 
with a radius of curvature of over inspection for extent of corrosion 
6 in. without much loss in sensitivity and erosion. Nondestructive thick 


compared to the same crystal on a ness measurements are accepted 


mamtenance 





STANDARD ALLOY ""' ‘Resistinc 


POTS: TUBS-BOXES 


Heat treaters have specified Standard Alloy POTS, TUBS, and 
BOXES for their heat treating operations for more than twenty- 
five years. The unusually high quality of material and workman- 
ship has been established in use under severe operating conditions, 
Write for New Bulletin No. 5 featuring many shapes and sizes. 


A-Four Types—Salt and E-One Type—Lead Pot 
Lead ‘Tubs F-Four Types—Salt Pots 


7 . > 7 ~— Se > ye ‘y” ‘ 
B -‘T'we ive I inf “% Salt Pots G-Thirty-one Ty pes—Carburizing 
C -One Type— Salt Tub Boxes 


D -One Type-——-Lead Tub H-Nineteen Types—Carburizing Boxes 


#- 
Le 


COMPANY, INCORPORATED 
1679’ COLLAMER ROAD; CLEVELAND, OHIO 


\NOIANAPOLIS CAGO MILWAUKEE 
ha Tehesten co Wm. MeAtee > Boden-Lindergren & Otte 
1007 ‘Eimwood Ave. 626 WN. DeQuincy Ave. 810 N. Milwaukee St. 

LEVELAND NEW YORK CITY DETROIT 
Revert A. Behe Aion Plant, Jr. fa we sist St. by Forsyth 
404 Frick ide. Room 303, 8905 Lake Ave. 1615! James Couzens Highway 
LONGMEADOW. MASS. 

OUSTON PHILADELPHIA G. Const tet ANGELES 

Co f 


Towle Son Control Eneineering Co. —_ A Products Co 
10170 Katy Rd. IED. Ghetto Ave. Gide. 41 Converee S. Attantic Blvd, 
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boiler inspectors and marine surve 
ors instead of the old method of 
drilling and plugging test holes 

The standard Audigage thickness 
tester used generally for corrosion 
inspection has a frequency range of 
0.65 to 2.0 million cycles and a thick 
ness range of 1/16 to 12.0 in. of 
steel. Measurements are within 3% 
of actual thickness on rough su 
faces, 1% on relatively smooth sur 
faces. One man can operate the in 
strument, carrying it in a harness 

A typical application is in the pulp 
industry, where large pressure vesse ls 
or digesters convert wood chips to 
pulp (shown in the lead illustration 
on p. 161). Digesters, approxi 
mately 10 ft. diameter and 30 ft 
high, are operated under 125 to 150 
Ib. pressure. Steel thickness for the 
required bursting strength is approxi 
mately 0.75 in. Because of severe 
corrosion and erosion, they are ac- 
tually built much thicker — up to 
2 in. thick. Corrosion rates vary 
widely within the industry, and even 
within digesters in a single plant 
Most sulphate digesters are now be 
ing checked periodically. Approxi 
mately 100 to 200 corrosion meas 
urements are taken on each digeste1 
during each Inspection. Sequential 
readings taken at 6-month or one 
vear intervals in the same digester in 
the same location are now being 
analyzed by means of computing ma 
chines in order to determine the 
process variables which may be in 
fuencing corrosion rates. It was 
found that the largest error in meas 
urements was due to variations in the 
exact location of the transducer for 
this test. Some mills weld studs to 
the insides of the digester, and use 
long chains with washers at 2-ft. in 
tervals, to locate the crystal exactly 
The inside diameter of the washer 
is made to fit the outside diameter of 
the crystal. 

Corrosion inspection is of critical 
importance in oil refineries and chem 
ical plants, because of high tempera 
tures and pressures, and the volatile 
nature of the product. High-pressure 
piping is frequently attacked by ec 
centric erosion, both in straight se¢ 
tions and on bends. 

High accuracy is sometimes re 
quired in the inspection of manufac 
tured materials. For example, it was 
necessary to measure the wall thick 
ness of rectangular wave guides for 
radar equipment within 0.0002 in 

Continued on p. 166 
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The most advanced design in press 
equipment for speed, convenience, 
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Specimen Mounts ever presented to 
the metallurgist. 


A revolutionary feature introduc- 
ed in this new press is preheated 
Premolds. The preheat compartment 
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the operator to produce perfect 
Bakelite Mounts in 2'2 to 312 min- 
utes. All necessary indicators and 
Te Me) eee ae 
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pilot lights are previded. No ex- 
perience is required to produce 
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perfect mounts. Avtemotic ram re- 
traction saves time and effort. 


The hinged press head is made 
with a semi-automatic lock and a 


% 


hand wheel screw to close the mold 
securely. Heating blocks are ar- 
ranged with «a magnetic closure te 
snugly envelop the mold assembly. 
The interchange of thermostatically 
eC ee 
capacity is facilitated by convenient 
supports. Cooling blocks are located 
in a practical position in front of 
No. 1330 AB Speed Press, the press cabinet. 
complete for 1 mountings n> Wlemels) 


cry 1330-2 AB Speed Press; complete of long exacting experiment, with 
for 1'4" mountings $440.00 every effort devoted to designing 


No. 1330-3 AB Speed Press, complete for 11/2" the finest modern specimen press 
mountings $460.00 we are able to engineer. 


This new speed press is the result 


THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT INCLUDES ... CUT-OFF MACHINES Sd SPECIMEN MOUNT 
PRESSES @ POWER GRINDERS o¢@ DISC GRINDERS ee HAND GRINDERS e BELT SURFACERS . MECHANICAL 
AND ELECTRO POLISHERS @ POLISHING CLOTHS e POLISHING ABRASIVES. 


2120 GREENWOOD AVENUE, EVANSTON, ILLINOIS 


METALLURGICAL APPARATUS 
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TUBES 


Warehouse and mill shipment 
with more than 200 seamless 
tube sizes to choose from .950” 
O.D. to 8.750” O.D. 


BARS 


In sizes from .171” round to 
8.750 round. Warehouse and 
mill shipment. 


WIRE 


Mill shipment of hot rolled or 
cold drawn ball, roller and 
needle wire. 


FORGINGS 


Quick shipment of all analyses. 


Write for 
The Latest Stock List 


Contact our nearest office or 
write to Peterson Steels, Inc., 
Springfield Road, Union, New 
Jersey. Address Dept. M. 


Portable Ultrasonic 
Instruments 


Starts on p. 161 

or less than %% of the actual wall 

The Audigage ultrasonic microm 
eter was developed for applications 
of this type. The instruments have a 
relatively narrow frequency range 
SO that the resonance frequency can 
be determined accurately Trans 
ducers, frequency range, and others 
components are selected for maxi 
mum signal sharpness and resolution 
Scales and coils are made specifically 
for each application. These com 
ponents are removable from the out 
side of the instrument, so that other 
ranges can easily be substituted 

Ultrasonic resonance instruments 
have been used very successfully for 
the detection of laminar flaws. Mini 
mum flaw area, across the path of 
the beam, must be approximately 
one half of the effective transducer 
area. Resonance instruments are 
therefore incapable of detecting 
some of the very small discontinuities 
found with ultrasonic pulse testing 
instruments. Resonance instruments 
are particularly suitable for testing 
large structures, and field testing at 
isolated locations 

Lamination in steel plate or pipe 
can be found with the standard thick 
ness tester. Often, an automatic 
operation can be developed around 
the instrument. Full-scale meter de- 
flection is obtained on sound metal, 
whereas there is no deflection over 
the lamination. Modulation is suffi 
ciently wide so that normal variations 
do not detune the instrument 

Past progress in ultrasonic testing 
was sparked by test engineers in in 
dustry who were dissatisfied with 
existing methods and equipment, 
formulated the need for improve- 
ments, and worked patiently but 
persistently with the instrument 
manufacturer. Future improvements 
of ultrasonic test instruments will 
continue to depend on the require 
ments of industrial users. Specialized 
instruments will be developed for 
specific applications wherever the 
needs of the user are sufficiently im 
portant Instruments can become 
smaller or more elaborate, more spe- 
cialized or more versatile, more ac 
curate, more sensitive, and more 


automatic. The direction of future 


HEAT TREATING 


FURNACES 


UP TO 2000°F. OR MORE 





This car-type annealing furnace 
is an example of the heat treat- 
ing furnaces designed and engi- 
neered by the Carl-Mayer Corp. 
This particular car bottom fur- 
nace was designed for the heat 
treatment of chain up to 2000°F. 
at Cleveland Chain & Mfg. Co. 
We also build furnaces for other 
uses, including aluminum and 
magnesium heat treating. 


This battery of three aging ovens incor- 
porates direct gas-fired recirculating 
air heating systems and other features 
which contribute to uniformity and 
faster, more economical production in 
a large aluminum company. 


Investigate the advantages and pat- 
ented features offered in the heat treat- 
ing furnaces and ovens designed and 
built by the Cari-Mayer Corp.—vwrite 
for the new, illustrated folder today. 


Bul. HT-53. 


THE CARL - MAYER CORP. 
3030 Euclid Ave., Cleveland, Ohio 
tm 


development depends on the needs 


of industry. ) 
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HOW TO 


~ 
20-35 FEET PER MINUTE of light-gauge alloy | 
strip are descaled in this Virgo Descaling Salt 
bath at 800° F. Photo courtesy of The Drever 
Company, Philadelphia, Pa. 


DESCALE 5% MILES OF STRIP PER DAY 


You can get clean bright surface in ONE 
operation with VIRGO’ DESCALING SALT 


Straight chrome and chrome nickel strip flow through 
this continuous descaling-annealing unit, at 25-55 feet 
per minute—about 5!4 miles per 24 hour day. 

Phe light-gauge strip is descaled in one pass through 
a bath of molten Virgo Descaling Salt at 800° F., after 
annealing. The process yields a chemically clean, bright 
surface with no pitting, etching or metal loss 

Large or small, your plant can show real production 


Llooke ! 
with the 


time savings with the Process using Virgo 


Molten 


process. Use these processes on stainless and alloy steels; 


Descaling Salt, o1 Virgo Cleane 


castings; forgings; fabricated parts; material to be sal 
vaged. Both processes are non-electrolytic . NOM-TON KE 
employ simple equipment... do not require close 
supervision a are casily adapted to your production 


methods. For full details, mail coupon or write us today. 


HOOKER 
CHEMICALS 


NEW YORK, N. Y. 
LOS ANGELES, CALIF. 
TACOMA, WASH. 
CHICAGO, ILL. 


| 

1 

l 

From the Fall of the Each 
HOOKER ELECTROCHEMICAL COMPANY ; . 
| 

| 

! 

j 

1 

! 


For Fast, Safe, Low-Cost DESCALING 
VIRGO" DESCALING SALT Vrenlucers and fabricators of 
stainless and alloy steels use Virgo” Descaling Salt’ to 
quickly remove scale produced by hot rolling, forging 


extruding, casting, annealing 


VIRGO" MOLTEN CLEANER Cui ly 


Tih degrap! itizes castings; removes grease, dirt, chemi 


positively desands 
cals, paint enamel, rubbes itmospherc corrosion atl 
other impurities 


BOTH HOOKER PROCESSES are backed by 15 vears expen 


ence in salt bath descaling and cleaning. Engineering 


mo™ arch and cn site (pet tity assistance ite part ol aur 


SCT VICE 


SEND FOR THESE BULLETINS 


They tell the whole story on 
Virgo Descaling Salt and Virgo 
Molten Cleaner—-what they are, 
how they work, their advantages, 
equipment involved ond the 
Hooker services you enjoy as a 


user of the process 





on em a ae ame oe ee a 8 a a eG 


r 
| 
| Hooker Electrochemical Company 
30 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 

| 

| 


Please send me Bulletins checked: Virgo Descaling Salt 
Virgo Molten Cleaner 


NAME 


TITLE 


30 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. | 


COMPANY 
ADDRESS 
7ONE 
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ON 

SMALL 
INTRICATE 
PARTS 
PRODUCTION 
WITH... 


You'll eliminate costly machin- 
ing Operations and cut tooling 
and production costs with Invest- 
ment Casting. This process is the 
economical way to 

@ Cast intricate, undercut parts 

to critical dimensions and 
finishes. 
Cast parts where limited vol- 
ume or high temperature of 
metal does not permit use of 
die-casting. 

@ Cast parts with shapes too in- 
tricate to forge. 

@ Cast metals that are too hard 
for economical machining or 
finishing. 

We are in a position to offer you 

assistance in planning your own 

investment casting department 

or, we will gladly recommend 
casting firms that can handle the 
operation for you. This service 
will not obligate you in any way. 


WRITE TODAY FOR THE 
INVESTMENT CASTING STORY 


This free 12-page book- 
let —"“‘“MODERN PRE- 
CISION INVEST- 
MENT CASTING” — 
contains complete infor- 
mation on the Invest- 
ment Casting Process. 
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Automation 


(Continued from p. 70) 

Capable of remarkable savings in 
unit costs over large production lots, 
automation for the smaller plant pre- 
sents complex problems of design and 
economics. Combining similar groups 
of operations into a single machine 
is a good way to start 

Metallurgists can supply major as 
sistance in developing effective pre- 
ventive maintenance programs to 
keep high-cost automatic equipment 
in sustained operation. To adjust 
themselves to an era of automation 
all engineers will need to extend their 
knowledge of electronics. 

How to adapt the inherent capa- 
bilities of the electronic tube to con 
trol metal finishing operations and 
final assembly is one unanswered 
question whic h would appear to post 
pone the ultimate evolution of the 
automatic factory as it has been so 
enthusiastically portrayed by the 
“electronikers”. 

In any event, progress will be 
gradual and evolutionary. It would 
be sheer folly to discard the enor- 
mous capital investment in pres- 
ent industrial equipment merely to 
achieve the workerless plant, to say 
nothing of the sociological implica- 
tions of such a revolution S 


Bibliography * 

“Automatic Factories”, Fortune, 
Vol. 48, October 1953, p. 168. 

“Automatic Factories”, Wall Street 
Journal, Sept. 25, 1953. 

“Automatic Factory Prelude”, Mill 
& Factory, Vol. 52, May 1953, p. 
286 

“Automation”, by David A. Wal 
lace, Advanced Management, Vol. 
18, January 1953, p. 52. 

Other Tech- 
nological Advances”, American Man- 


“Automation and 


agement Association, Manufacturing 
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(Continued on p. 170) 


Manufacturing 


*Selected in the main from the 
December 1953 Bulletin of the Busi- 
ness Information Bureau of the 
Cleveland Public Library, devoted to 
information sources on automation. 
Copies available for 10 cents by 
addressing Rose L. Vormelker, head 
of the bureau, Cleveland 14. 
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MARTINDALE 
ee 


ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our own 
factory where uniform hardness is assured by 
heat-treating in electric furnaces on which the 
temperature is closely controlled by electric eyes. 


Set AB (Burs) AF (Files) 


Ihe above sets, with ',” diameter shanks, are 
composed of the 8 most popular sizes for gen- 
eral use 

Over 200 sizes and shapes (total over 75,000 
pieces) are carried in stock for immediate 
shipment 


DEMAGNETIZER—Model D-3 


This tool quickly and easily removes magnetism 
from cutting tools such as cutters, drills, saws, 
etc., and thus keeps them free from chips and 
metal-slivers that reduce production. Cuts cost 
of tool maintenance. 


HEAVY DUTY ETCHER 


Model A-A has wide use as a production-line 
etching tool. With six heats it is effective on 
small parts and also on large pieces such as 
shovels, castings, etc Complete with ground 
lead, heavy metal case, etc. 


Send for new Catalog No. 29 with 64 pages 
of Maintenance, Production and Safety 
quipment. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohio 








Make SCOVILL MILL PRODUCTS a partner 


in your search for more efficient SCREW 


MACHINE OPERATION 


- 


ms 


You Can SELL the Difference... 


Again and again we have been told that Scovill 
HIGH SPEED Brass Rod (free-cutting) helps 
approach realization of seven prime objectives: 
@ Maximum number of highest quality pieces 

per minute. 

Maintenance of close tolerances. 

Sharp, free-running threads. 

Uniform and short chip breakage. 

Excellent tool life. 

Thin cut-offs. 

Smooth, clean surfaces. 
There are many technical reasons for the DIF- 


FERENCE in Scovill HIGH SPEED Brass Rod. 


BRASS * BRONZE 


BOSTON AREA 


NICKEL 


It is, for example, hot extruded from exceptionally 
uniform billets produced by the Scovill-pioneered 
Continuous Casting Process. Special methods are 
used to obtain correct temper draw. No matter 
how much of this fine rod you use, you will find 
dependably uniform chemical analysis and uniform 
temper from rod to rod, order to order 
dom from extrusion defects . . 
nished surfaces. 


~o » 1ree- 
. smooth, clean bur 


Scovill HIGH SPEED Rod is suitable in temper 
for 99°7 of screw machine operations, and is 
stocked for immediate availability at key industry 
centers. Contact your nearest Scovill Branch Office 
listed below. 


Ite PRODUCTS 


SILVER * ALUMINUM 


1116 Great Plain Avenue 
Needhom 92, Mass 


CHICAGO 51, Illinois 
4105 West Chicago Avenue 


CINCINNATI 2, Ohio 
49 Central Avenue 


CLEVELAND 2, Ohio 
6516 Detroit Avenue 


DETROIT 7, Michigan 
6460 Kercheval Avenue 
GREENSBORO, North Carolina 
1108 East Wendover Avenue 


LOS ANGELES 23, California 
2627 South Soto Street 


SCOVILL MANUFACTURING COMPANY 


NEW YORK 17, New York 
Chrysler Building East 
161 East 42nd Street 


PHILADELPHIA 22, Pennsylvania 
1419 North Broad Street 


PROVIDENCE 3, Rhode Island 
183 Public Street 


WATERBURY 20, CONNECTICUT 


ROCHESTER 4, New York 
Hiram Sibley Building 
311 Alexander Street 


SAN FRANCISCO 7, California 
434 Brannan Street 


STURGIS, Michigan 


Congress Street 
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“No, Pete hasn't been here 40 years — he hit 
the jack pot by suggesting EXL-DIE.” 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. TOOL — 
Producers of fine tool steels — All types immediately rows 
7 


available through Sales Offices, Warehouses and <i 
~ STEELS 


Representatives in Principal Cities. 





ne WAUKEE 
FLO-METERS 


for accurately measuring air. . ammonia. . 
dissociated ammonia . . butane . . city gas . 
endothermic cracked . . exothermic cracked 


.. hydrogen . . natural gas nitrogen . . 
oxygen » propane, 





Here’s the most important advance in flo- 
meter design and construction in the last 20 
vears . . the new WAUKEE FLO-METER! 
It's easier to see flow changes It's easier to 
read . . has 6” seale. It’s easier to clean . . 
complete hand disassembly takes only seconds. 
It's easier to mount . . new design permits 
panel mounting, simpler piping. It has built 
in control valves. 

And you'll like the Waukee’s streamlined 
appearance. For additional information re 
quest bulletin #201. 


ENGINEERING COMPANY 


3 KE. Michigan St.. Milwaukee, Wis. 
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let expert Bundy engineers help 

bridge the gap between idea and 

finished product. They offer 

you specialized engineering 

skills, unmatched fabrication 

facilities, plus the priceless 

extra of Bundyweld, the only 

tubing double-walled from a A 7V TRAY 


Single strip (see below). TABLE 
WRITE today for catalog for help 

in developing your tubing ideas. 

BUNDY TUBING COMPANY, DETROIT 14, MICH. 




































































WHY BUNDYWELD 1!S BETTER TUBING 


Bundyweld starts continuously rolled ond passed through Bundyweild, double 
as a single strip twice oround later ' / ’ a turnace. Copper } see and brazed 


of copper-coated use ally into a tube of / ' 2oating fuses with pugh 360° of wall 
steel. Then it's . . (K uniform thickness, \ steel. Result . ” 4h i contact 
leakproof Lightweight 
High thermal conductivity Machines easily 
High bursting point Takes plastic coating 
® High endurance limit Tokes plating 
E 


xtra-strong Bright and clean 


DOUBLE-WALLED FROM A SINGLE STRIP — Usitorm 1D. OD. 


Bundy Tubing Distributors and Representatives: Bridgeport, Conn.: Korhume! Stee! & Aluminum Co. 117 E. Washington St. © Cambridge 42, Mass. Austin-Hastings Co. inc, 226 Binney S! 

Cc 2, Tenn: Peirson-Deakins Co, 823-824 Chattanooga Bonk Bidg. © Chicago 32, iil: Lapham-Hickey Co, 3333 W. 47th Place © Elizabeth, New Jersey: A.B. Murray Co, 

inc, Post Office Box 476 7 Los Angeles 58, Calif, Tubescles, 5400 Alcoa Ave . Philadelphio 3, fom Rutan & Co.,!717 Sansom St 7 Sen Francisco 10, Calif a 

Metals Co, itd, 3100 19th St o Seattle 4, Wash. Eagie Metals Co. 4755 First Ave, South Toronto 5, ‘Oneario, Coneda: Alicy Metal Sales, itd, 181 Fleet Sr, 
Bundyweld nickel and Monel tubing cre sold by distributors of niche! and nickel alloys in principal cities. 
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PROTECTING JET ENGINE PARTS 
wz SICON Silicone Coating 


a 4 


Operator masks end of combustion 
chamber with simple cardboard 
shields as he applies SICON finish 
to resist temperatures up to 800°F. 


This J-35 afterburner shroud as- 
sembly has been masked at critical 
hole patterns and threaded attach- 
ments before being sprayed with 
SICON silicone coating. 


Allison 45-35 A-35 assembly of Soler-built 
ports. SICON is used os @ protective coating 
on combustion chambers, oft-frames, other 
jet engine ports, ond ofterburners 


HEAT RESISTANCE UP TO 
800°F. plus 
EASY APPLICATION 


An example of how SICON 
solves Finish Problems 
for Design Engineers. 


Jet engine parts made by Solar Aircraft 
are fabricated from special aluminized 
steel to meet conditions of extremely high 
temperatures. Certain welding operations 
destroy the aluminized surface, and at such 
critical points SICON was first adopted as 
a touch-up finish to renew vital protection 
needed. SICON proved stable under sear- 
ing heat tests due to its strong film adhe- 
sion and excellent heat resistance charac- 
teristics, also so easy and fast to apply that 
many parts are now given an all-over 
SICON coating. 

Rigorous heat tests have proved SICON 
best for many other products such as 
automobile manifolds, exhaust pipes, fur- 
naces, and heaters. SICON is easy to apply, 
by brush, spray, or dip, to any chemically 
clean surface; and in many cases can be 
either air-dried or baked. 

Decorative colors for lower temperature 
needs—whites, beiges, tans, and other 
shades, all with excellent retention of 
color and gloss in the 550°F. range, are 
now available. 


Write us about your problem. If a SICON formula- 
tion is indicated we will provide a sample based on 
color and temperature requirements. 


M IDLAN BD Grdushial Finithes & 


EAST WATER ST., WAUKEGAN, ILLINOIS 
ENAMELS-SYNTHETICS-LACQUERS-VARNISHES 
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100% FORCED CONVECTION UNITS 











Patents Pending 


4@ The Ipsen 800 Lb./Hr. Automatic Heat Treating 
Unit. Features two heating chambers. Hearth dimensions 
are 24° wide «x 36" long « 18° deep. Maximum operating 
temperature is 1850" F. 








Ipsen STANDARD UNITS NOW AVAILABLE UP TO 2000 LB. /HR. CAPACITY 


Shown above is the Ipsen 800 Lb. Hr. Automatic Heat Treating Unit, typical of a 
proven line of furnaces designed for heavy production requirements. The Ipsen 1-800 
economically provides quality heat treatment of a larger volume of workpieces 


from smallest screws to the largest gears. Among advanced engineering features of 
the T-800 are: 


Automatic Loader—which also acts as transfer mechan- Two Independent Heating Chambers—with separate con- 
ism to move work load from first to second heat zone trols. Heating by radiant tubes, located in back of baffles, 
without loading delays. Movement of load from second eliminates radiation from tubes to workpieces. 100% 
zone to cooling-quench chamber is done automatically forced convection heating! 

by Ipsen cold chain drive. 


Totally Enclosed Cooling-Quench Chamber —Controlled at- Engineered for Versatility—Each self-contained Ipsen 
mosphere in both heat and quench zones gives you Metal Treating Unit can harden, carburize, 


bright, scale-free results. carbon restore and carbonitride. 


For More Data Write today for specifications 


and descriptive literature. If you desire, send samples of your 
work for processing and for an estimate of cost 


| psen 


HEAT TREATING wits 
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ANOTHER 


ALVEY-FERGUSOR 


WASHING MACHINE FOR INDUSTRY 


@ For a discussion of latest 
metal parts and products 
cleaning methods, write today! 


WHEN a washing machine 
is needed to perform an un- 
usual operation, it's almost 
certain that A-F Engineers 
will be called upon to build 

The A-F Washing 


Oe a) 
<P> Machine shown here was built 


for removing sand 
foundry flasks. A 


especially 
from steel 


THE ALVEY-FERGUSON COMPANY 164 


y 


special feature is the Slo-Flo 
Tank (not shown in photo- 
graph) which settles the sand 
out of the cleaning solution 
before it reaches the screening 
tank for recirculation. Flasks 
are cleaned and 
each flask is uniformly clean! 


St Cincinnati 9, Ohio 


faster 


OFFICES OR REPRESENTATIVES IN PRINCIPAL CITIES 











=m CLARY 


for All Your “Rockwell Testing” Needs 


CLARK Diamond Cone Penetrators 
are exactly right for your ‘‘Rock- 
well” hardness tester, whether or 
not it bears the CLARK name. 
Every step in their manufacture, 
from careful diamond selection to 
expert lapping, leads to a precision 
product that will give you precision 
results. Yet CLARK Diamond Pene- 
trators cost surprisingly little. 





CLARK Steel Ball Penetrators, for 
accurate “Rockwell testing’’ of un- 
hardened steel, cast iron, brass, 
bronze, and similar materials, are 
available in all standard sizes. 





CLARK Test Blocks, in various 
hardness grades, provide a quick, 
sure, and simple method of check- 
ing the accuracy of your “Rockwell” 
type hardness tester. 
Write today for descriptions 
and prices. 


CLARK INSTRUMENT, INC. 


10202 Ford Road e Dearborn, Mich. U.S.A 


= 
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German Boron Steels 


(Starts on p. 101) 
tensile properties are closely similar, 
and the impact strengths somewhat 
superior. 

Subject to the limitations of labora 
tory work on only one to three small 
heats of each type of steel, and 
without any systematic information 
on machinability and other fabrica 
tion qualities or on endurance, a few 
general observations may be made 
about steels for through hardening 

l. The 


caused by an 


increased hardenability 


addition of boron 
affects the mechanical properties in 
proportion as the martensite is in 
creased in the microstructure within 
a greater depth from the surface 
For this the 


impact strength was higher at 


notched-bar 
the 
higher tensile strength levels 
achieved in thinner sections. 


2. Improvement — in 


reason 


mechanical 
properties due to increased harden 
ability is not so great for the boron 
treated manganese-silicon steel that 
their substitution for chromium steels 
can be recommended. Nevertheless, 
the utilization of the boron effect on 
this steel could reduce the manga 
nese and silicon contents to about 
1% each. Production economy, how 
ever, would be the deciding factor 
rather than the saving of alloy. 

3. Chromium conservation by a 
boron addition seems possible with 
the simple chromium steels investi- 
gated, in an amount depending upon 
the type and alloy composition, and 
possibly coming to about 50 points 
or 10 Ib. chromium per ton. 

4. When considering the substitu 
tion of boron for molybdenum in 
heat treat 
ing steels, it must be considered that 


chromium-molybdenum 


molybdenum has some characteristic 
the 
that is 
to say, in avoiding temper brittleness 
that 
properly heat treated steels is essen 
tially 


evidence at hand, about 15 points of 


influences such as Improving 


stability during tempering 
also 


and the toughness of 


improved. According to the 


molybdenum may conditionally be 
replaced by boron in steels which 
contain 0.25. to 
0.30% Mo. Practically, however, this 


conclusion iS mainly of academic in 


otherwise would 


terest in Germany because of our 

production of substitute vanadium 

steels free of molybdenum. 
(Continued on p. 176 
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Test-prover LONGER TOOL LIFE 
with Sandvik Loromant carbide tipped tools 


Pi maser 


ow Available... 


Tests show that SANDVIK COROMANT 
tungsten carbide tipped tools 

and blanks have a prodactive life 
that compares favorably with that of 
the best competitive brands. The 
reasons? — Basic purity of the raw 
material, intensive research and 
development plus close, unified con- 
trol by SANDVIK from the tungsten 
mine to the finished tool. 


x 


<x 


COROMANT'S extra production 
performance has made it famous 
throughout European metalworking 
plants. This same cost-cutting advan- 
tage is now available to you: 


x > 


@ In a wide variety of tools and blanks< 
including turning, boring, facing, 
threading and grooving tools, cutters, 
drills, reamers, scrapers, copying lathe 
tools and Swiss-type automatic tools, ete. 


@ In an unusually wide range of standard 
tool shapes and angles. 


@ In all standard grades to suit a wide 
range of applications and machine tools, 


@ Grade permanently color-identified on 
the end of tool shank. 


» 4 


: seeeeeee 


Make your own test of COROMANT’S money-saving 
performance. Contact Sandvik for further details. 


DISH T 
gee He 


Ny % 
COROMANT DIVISION © SANDVIK STEEL, INC. ? % 
111 Eighth Avenue, New York 11,N. Y. * WAtkins 9-7180 
Detroit: 20005 James Couzens Highway, Detroit 35, Mich. * VErmont 7-9507 SANDVIK 

SANDVIK CANADIAN LTD. + P.O. Drawer 430, Station O 


Montreal 9, P.Q. BYwoter 7501 « 25 Milford Ave., Substetion 83, Toronto foromant 
Ontario CHerrier 1-3477 


FROM ORE TO FINISHED PRODUCT WITHIN THE SAME COMPANY 
VISIT SANDVIK COROMANT BOOTH NO. 2011 AT THE AS.T.E. SHOW—PHILA—APRIL 26-30 
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To satisfy new needs — heat treatment of the new materials, 
cemented carbides, high speed tool steels, etc. . . this new furnace 
was specially designed for heat treatment in tool rooms, die 
shops and for general use in research laboratories. 


New Gasmaco Furnace features: 
© Temperatures to 2500° F. 
@ Operates with controlled atmospheres 
® Refractory tube heated ... CARBOFRAX by Carborundum 
®@ Gas Fired . . . Economical 
@ Cylinder operated door mechanism 
®@ Rapid, uniform heating 
@® Accurate control 
@ Flue gas eductors 
® Silicon carbide hearth 


Other industrial furnaces manufactured for forging and heat 
treating processes. Direct, Radiant Tube, or Convection Heated 
... Rotary or Straight Thru Designs . .. High Temperature Roller 
Hearth . . . Cooling Tables and Conveyors, Charging Equipment 
and Manipulators. om, 


* 


‘] ee? 


SALES REPREGENTATIVES 


LEWIS C. 2AXTER McCONNELL SALES & ENGR. CORP. NOBLE EQUIPMENT CO. 
2207 Ashland Avenve 2809 Central Avenue P.O. Box 39 
Toledo 10, Ohio Birmingham 9, Alabama LaGrange, Ohio 


KLIKA - STRIEBEL CO, CHRISTY FIREBRICK CO. DAVID S. REYNOLDS 
53 West Jockson 506 Olive Street 34 Alderwood Road 
Chicago 4, Illinois St. Lovis 1, Missouri Boston (Newton Centre 59) Mass. 


THE GAS MACHINERY COMPANY Designers « Fabricators « Erectors 


Gas Plant Equipment and 
iy Sick mm POA a aaekeomm cep U:) Industrial Furnaces 


CLEVELAND 10, OHIO THE GAS MACHINERY CO. (Canada), itd. 


HAMILTON, ONTARIO 
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German Investigations on 
Boron Steels 


Starts on p. 101 

5. Since vanadium is added to 
chromium-vanadium steels not mere- 
ly to improve hardenability, its re- 
placement by boron falls somewhat 
outside the target area of the present 
investigation. If the object is to 
increase the yield strength ratio 
through increased depth hardening, 
boron is able to exert the same effect 
as about 0.10% V. If the object is to 
increase the tempering stability with 
vanadium, substitution of boron is 


not possible. 
SUMMARY AND CONCLUSIONS 


Carburizing steels represent the 
class wherein there is most chance 
for conservation of elements. In ap- 
praising the possibilities Americans 
must remember that German stand- 
ards contain but few steels instead 
of the wealth of varieties available in 
the United States; also that German 
carburizing steels contain no molyb- 
denum. Investigations show _ that 
about 14 Ib. of chromium plus nickel 
can be saved per ton of steel by treat- 
ment with boron, as in the replace- 
ment of the present standard 15 Cr 
Ni 6 with a steel like No. 5, with the 
same chromium (1.55% —high by 
American ideas) but with nickel cut 
almost in half. We have as yet very 
little information about the fabrica- 
tion response and service perform- 
ance of the substitute steel. 

Heat treatable steels represent a 
less fertile field for alloy conserva- 
tion. In German practice, the steels 
containing much nickel are used for 
massive parts which need a_ very 
deep hardening steel — and boron is 
intrinsically a shallow hardener. Con 
sequently, the problem is the eco- 
nomical conservation of alloys other 
than nickel 

With respec. to the low-alloy heat 
treating steels, the boron-treated 
varieties are not unqualifiedly the 
equal of others containing 50 to 60 
points more alloy. The boron addi- 
tion was neither able to produce 
properties in manganese-silicon steels 
equal to those of chromium steels 
with higher hardenability, nor to 
replace molybdenum or vanadium 

(Continued on p. 178) 





For fine quality and fast 


delivery specify Jessop corrosion 
and heat-resisting steels 


Fe 


Jessop lays no claim to being the only good 
source of fine stainless steels. There are a 
number of very reputable concerns producing 
products of excellent quality. But we believe we 
possess a combination of virtues which make it 
highly worthwhile to specify Jessop when order- 
ing stainless bars, sheets, plates or rolled angles 

a recent addition to our line 

First of all, our stainless unit is moderate in 
size, yet all operations through melting, rolling 
and processing are carried out by us at one 
location. This affords an opportunity to offer 
the same individual attention and fast delivery 
on any order, large or small. Second, we'll take 
a back seat to no one when it comes to quality 
control and finish. It’s a matter of pride with us 
And last, but not least, you'll be dealing with a 
young, aggressive organization which under 
stands that the best way to keep growing in these 
days of tighter competition ts to build repeat orders 
through satisfied customers. Send us an inquiry 


+f Z 
“te 


» STEEL COMPANY - WASHINGTON, PENNSYLVANIA 





in Thousond Lb 
30,000 


78,000 ae 
ALUMINUM 
- MAGNESIUM*®. 
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i | Mm Who Buys Diecastings? 


* Zinc, Aluminum reflect all job shops. Magnesium 
16 000 { _ covers ADCI members only. 
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DATA by courtesy of THE IRON AGE 


Applications of zinc base die castings are so varied and widespread, it would be 
almost impossible for anyone to go through an ordinary day’s routine of living with- 
out using—directly or indirectly—a large number of devices, appliances and services 
in which zinc alloy die castings form essential parts. The chart above, which shows 
sales by job shop die casters in 1952, tells its own story. More significant, perhaps, is 
that these sales were nearly six times the value of sales in 1936. Even considering 
rising costs and prices during the 16-year period. this is a remarkable record, and is 
representative of the entire die casting industry. 

A prime factor in the steadily growing use of die castings has been the recogni- 
tion of the die casting process for what it has proved itself to be: One of the fastest 
and most economical production techniques at the command of the metal-working 


= | 
industry today! DIE CASTING is the Process 
ZINC, the Metal 
BUNKER HILL, THE PREFERRED ZINC 


EASTERN SALES AGENTS ST. JOSEPH LEAD COMPANY 250 PARK AVENUE, NEW YORK 17 


BUNMEH ALL 99.992% ZING 


SALES OFFICE FOR PACIFIC COAST NORTHWEST LEAD COMPANY SEATTLE, WASHINGTON 
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CAMPBELL Abrasive Cutters 


Model 2 
HUDORKUT 


Submerged Cutting 
Machine 


Designed primarily 
for laboratory cuts 


- 


Cuts all types of material to 4 diameter 


e CAMPBELL Model 2 Hudorkut Submerged 
Cutting Machine is designed primarily for 


laboratory use. It gives a cut of the highest 
quality and will handle all types of material 
ferrous, non-ferrous or ceramic 
ters up to 4’. 


with diame 


It is hand operated and all work is done 
with the work totally submerged in coolant 
It produces cuts with no change in material 
structure. A full range of stock, up to the 
capacity of the machine, is handled in a 
quickly adjustable work holder. Two clamps, 
operated by hand wheels, facilitate handling 
of odd-shaped pieces. The clamps permit in- 
dependent clamping on each side of the cut- 


ting wheel. 
co 


Setting up work is simplified by the fact 
that coolant may be completely drained. 
Depth of coolant is easily changed to suit size 
of work being cut. The CAMPBELL Mode! 2 
Hudorkut is built for long life service. It 
speeds up the cutting work on each job, is 
easily changed from one job to another, gives 
years of high quality cutting of unusual metal- 
lurgical excellence. 

The Hudorkut is one of a long line of camp- 
BELL abrasive cutters and nibblers which have 
successfully met the most exacting demands 
of industrial requirements. No matter what 
your cutting problem, consultation with ex- 
perienced CAMPBELL sales engineers can save 
you time and money. 


Campbell Machine Division 


AMERICAN CHAIN & CABLE 





779 Connecticut Avenue, Bridgeport 2, Connecticut 
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German Investigations on 
Boron Steels 


(Starts on p. 101) 
whenever stability during tempering 
(freedom from temper brittleness ) 
or strength at elevated temperature 
is the criterion. 

A boron-treated chromium. steel 
containing 0.41%C and 1.0% Cr (a 
high-carbon variety of standard steel 
34 Cr 4) has been tested for screw 
machine parts as a replacement for 
chromium-vanadium steel (0.42% C, 
1.5% Cr, 0.10% V, or 0.50% C, 1.0% 
Cr and 0.10% V) or replacing a 
chromium-molybdenum — steel with 
0.42% C, 1.0% Cr and 0.20% Mo. This 


steel is also being used as a replace- 
ment for a straight chromium steel 
for certain die forgings. 

Observations up to the present 
have shown that such an exchange 
exacts no penalty either with re- 
spect to tensile properties (including 
fatigue strength) or with respect to 
machinability. 

A general conclusion is that the 
conventional German practices in the 
use of through hardening steels give 
little chance for alloy savings by 
boron treatment of the alloys. Its use 
in this class of material must there- 
fore rest on production economies 
other than the first cost of the man- 
ganese, chromium or vanadium 
which might be saved. ) 








Do You Buy Tungsten Electrodes 
the Old Cracker-Barrel Way? 
a 


THE PACKAGE 
MAKES SURE 
YOU'VE GOT THE 
RIGHT ROD FOR 
EACH JOB 





For Quality 





, Convenience 
and dependability, choose 





CYLVANIA PACKAGED ELECTRODES 


Why pick electrodes by the old hit or 
miss method? Insist on Sylvania Pack- 
aged Tungsten Electrodes! 

This up-to-date packaging eliminates 
the risk of using the wrong type. You'll 
find the exact Sylvania rod you need . 
for any inert gas welding job . . . plainly 
indicated on every Sylvania carton 

Sylvania’s sturdy black and yellow car- 
tons also help reduce damage losses and 
permit an easy check on warehouse stocks 

Remember Sylvania, leader in the de 


velopment of tungsten in many forms, 
eontrols the quality of its tungsten elec- 
trodes from ore to finished products, thus 
assuring uniformity and finest perform- 
ance 

Now, the complete line of Sylvania 
Tungsten Electrodes is yours at new low 
prices. For full information concerning 
the real money savings these electrodes 
now mean, call your Sylvania Welding 
Distributor or write to Dept. 4T-2303, 
Syivania TODAY! 


¥ SYLVANIA® 


Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 


In Canada: Sylvania Electric (Canada) Ltd., 


University Tower Bldg., Montreal, P. Q. 


LIGHTING + RADIO + ELECTRONICS + TELEVISION 
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Role of History 
in Evaluating Metals 


(Continued from p. 88) 
papers on the properties of crystals 
such as Elam on the “Destruction of 
Metal Crystals” in 1935, 
strate the importance of associated 
sciences in the study of materials. 

Timoshenko concludes his book 
by carrying the theory of elasticity 
to the year 1950. In the meantime 
two instrumentalities 


demon- 


have made 
their appearance in the world. One 
is the combustion turbine, which re- 
quires materials resistant to high 
temperature, high stress, and high 
speed. The other is the navigation 
of the air at supersonic speed and 
high altitude. We have the 
problems of thermal shock and re 


sistance of materials and structures 


now 


to high and low temperatures and 
under rapidly changing conditions 
Even an amazing third should be 


added 


a premium on the nuclear properties 


atomic energy — which puts 
of the materials of construction. 
For all these we need tremendous 
quantities of new engineering data 
and this places the emphasis on the 
need for the development of new 
methods of test and much experi- 
mentation before a foundation can 
be laid for a theoretical and basic 
generalization. Sandwich and com 
posite construction needs the devel 
opment of new elastic theory. 
Environment is demonstrated to 
be of overwhelming importance in 
the evaluation of materials. We are 
at the crossroads of a new era. S 


Oxygen in 
lron-Vanadium Melts* 


HE EFFECT of a deoxidizing el 

ment on the solubility and ac 
tivity of oxygen in liquid iron deter 
mines the deoxidizing ability of the 
element. A 
Samarin and Polyakov indicated that 
vanadium is a weaker deoxidizer than 


previous estimate by 


is suggested in the calculations by 

John Chipman. Experimental data 

are given in the present paper. 
(Continued on p. 180) 


*Digest of “The Solubility and 
Activity of Oxygen in Iron-Vana 
dium Melts”, by R. A. Karasev, A 
Yu. Polyakov and A. M. Samarin, 
Doklady Akademii Nauk S.S.S.R., 
Vol. 85, 1952, p. 1313-1316 





“Wer Cody NICHROME' 


| because it gives | 
f ca A aye 
says NASH MOTORS ........ 


a 
e 


ey LeMans hordtof#ports cor 


Carburizing trays of cast Nichrome used 
by Nash Motors for carburizing pinions, 
bevel gears, and miscellaneous small 
gears. The trays are used in a Surface 
Combustion pusher-type furnace, with 


4 zones of temperature control: at 8 HOURS in the carburizing furnace, with 3 temperature 


1550 F., 1700 F., 1700 F., and 1525 F changes. Then rapid cooling, followed by quenching in an oil 


Each tray is in the furnace approxi- bath. Then back into the furnace. That's the kind of service 


mately § hours, corries @ gross load of Nash Motors demands of their carburizing equipment. 
about 80 Ibs. The carburizing temper- 


ctuce bs @ mature of RX gas ond pre- And that’s why they chose Nichrome for the trays shown 
pane. After discharge from the furnace, z ‘ ; - 
the trays, together with the pinions and here. For Nichrome stands this kind of service . . 


. gives a far 
small gears, are quenched in an oil bath. 


lower heat-hour cost than any other equipment they have used. 


“Estimated life of these trays is two years” says Mr. C. A. 
Jorgensen, Assistant Plant Engineer at Nash Motors. “Trays 
purchased before order M-80 went into effect [AUGUST, 1951] 
Whatever your heat treating are still in serviceable condition, and we do not expect to 
requirements, consult with us. replace them for some time to come.” 
Our business is keeping your T.MA. Reg. U.S. Pot. OF. 
heat-hour costs down to tbe 
absolute minimum—and we've 
had over 30 years of successful 
experience at doing just that. 
Our engineers will be happy 
to make recommendations 
for your specific needs. . , NEW JERSEY 


«, : 
“tus 6 * 


Nichrome is manufactured only by 


BRANCHES: Chicago, Detroit, Cleveland, Lovisville, Los Angeles, San Froncisce 
MAKERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING FIELDS 
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TWO FURNACES IN ONE 








andi 4 —__— 
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Heating Range 1250° to 2200°F. 


This Rockwell gas-fired, recirculating type, car hearth furnace 


is used for stress relieving and heating castings to 1600 F. 
Above that range it is used as a conventional high tempera- 
ture furnace for annealing castings and forgings. The car is 
equipped with interchangeable hearths. 


Thus, a single Rockwell furnace performs the functions of 


two separate furnaces, saving on investment and space, 





Learn how Rockwell furnaces, ovens, air heaters: 
quenching, cooling, dipping, pickling, descaling and 
cleaning machines; strip mill equipment and materials 
handling equipment are serving American metal pro- 
ducing and metal working industries, and how the 


can help in your heating production. Write for Catalog 
today. 











W. S&S. ROCKWELL COMPANY 


FURNACES * OVENS * BURNER RLVES * SPECIAL MACHINERY 


2044 ELIOT STREET * FAIRFIELD, CONN. 


Soles Representatives in Principal Cities 
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Oxygen in 
lron-Vanadium Melts 


(Continued from p. 178) 

The experimental method con 
sisted in determining the equilibrium 
state when an iron-vanadium melt 
was held in contact with a gas phase 
containing controlled amounts of 
hydrogen and water vapor. The ac 
tivity of oxygen in the metal was 
determined from the ratio of the 
partial pressures of water vapor and 
hydrogen, and after solidification the 
equilibrium vanadium and oxygen 
contents of the metal were deter 
mined. Electrolytic iron and chem 
ically pure vanadium trioxide were 
used in these experiments 

A typical deoxidation curve was 
gvien by a plot of the data on oxy 
gen content versus vanadium con 
tent of the alloys for 2795° | At 
0.1% oxygen there was 0.1% vanad 
um; at 0.05% oxygen the vanadium 
was 0.3%, and the oxygen content 
leveled off at 0.02% as the vanadium 
increased to the largest values in 
vestigated, about 2.24% 

The substance produced by the 
reaction of the dissolved vanadium 
und oxygen depended on the vana 
dium content. Up to 0.2% vanadium 
it was a vanadium spinel, from 0.2 
to 0.3% vanadium it was vanadium 
trioxide, and above 0.3% it was pre- 
sumed to be V.O., although only 
the trioxide was found by X-rays 

The activity of oxygen in liquid 
iron at 2795° F. was determined as 
a function of the vanadium content 
of the iron and was found to ce 
crease with increase in vanadium. At 
1.5% vanadium the activity was only 
0.01 while the oxygen content was 
about 0.02%. 

Deoxidation by vanadium was 
less effective at higher temperatures 
Thus, 1.5% vanadium was in equilib 
rium with 0.02% oxygen at 2795° F 
but was in equilibrium with 0.035% 
oxygen at 2910° F., and with 0.075% 
oxygen at 3090° F. Silicon is several 
times more effective than vanadium 
at 2910° F. 

The data of Dastur and Chipman 
indicate a higher deoxidizing power 
of vanadium than does the present 
work. However, the authors could 
not accept these data as reliable since 
Dastur and Chipman employed a 
doubtful equation for the tempera 
ture dependence of the solubility of 
oxygen in liquid iron. A. G. Guy 
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FOUR “CERTAIN CURTAIN” PUSHER FURNACES are kept busy 
at Bomac on the Hydrogen Thyratron Program. These are Hayes 
Type BA furnaces. In addition a Hayes Type MY furnace is available 
for treating moly steel completely free of decarb and soft skin. 
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< v4 accommodate the numerous 
operations required to process electronic 
tubes and components, Bomac utilizes 
the most modern up-to-date furnace and 
control equipment. 

In the processing of electronic tubes, 
all metal parts contained must be of 
specific purity and in exact relationship. 
It would be hard to imagine a more difh- 
cult assignment than the critical preci- 
sion under which Hayes equipment is 
requested to operate: brazing and an- 
nealing the component parts completely 
clean ... free of distortion ... and with 
specific purity positively maintained. 

It is a pleasure to cooperate with firms 
like Bomac, who have demonstrated 
that “It PAYS to have the BEST in heat- 
treating equipment”, 


HYDROGEN AT- 
MOSPHERE FOR 
FURNACES SUP. 
PLIED BY HAYES 
AMMONIA DISSO- 
CIATOR — at savings 
of about 70°% over us- 


ing bottled hydrogen, 


CALL OUR NEAREST REPRESENTATIVE — REQUEST LATEST CATALOG 
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Intracrystalline Voids 
in Magnesium Alloys* 


HE AUTHOR states that extensive 

metallographic work on magne- 
sium alloy castings revealed cavities 
having hexagonally shaped prisms 
in the central portions of many 
grains. These cavities were observed 
only in aluminum-containing alloys 
that had been solution heat treated - 
most commonly in Elektron AZ 91 
(9.5 Al, 0.5 Zn, 0.3 Mn) and to a 
less extent in Elektron A8 (8 Al, 
0.5 Zn, 0.3 Mn). Some were pro- 
duced in experimental magnesium- 
aluminum alloys containing 10 and 
12% aluminum. Cavity formation 
varied with each melt of a given 
alloy, even when structures and 
analyses were almost identical. It 
was established, by inducing coarse 
precipitation in known crystallo- 
graphic planes, that the hexagonal 
voids and the hexagonal lattice of 
the grains containing them had the 
same orientation. 

The effects of time and temper- 
ature of solution treatment on cavity 
formation were investigated by using 
sand cast AZ91 test bars of estab- 
lished susceptibility to cavity for 
mation. Specimens were treated in a 
small air-circulating furnace and al 
lowed to cool freely in air. After 
short times (5 or 10 hr.) at 790° F. 
(these treatments were preceded by 
heating for 5 hr. at 725° F. to pre 
vent incipient melting at the higher 
temperature), the cavities were less 
sharply defined and smaller than for 
the normal treatment of 24 hr. at 
790° F. “Normal” cavity formation 
occurred at this temperature afte: 
15 to 40 hr. Longer times caused a 
decrease in number of cavities, only 
a few being found after 72 hr. 

The effect of increasing tempera 
ture was similar to that of increas- 
ing time. No cavities were observed 
after a treatment of 24 hr. at 680° F., 
and only a few small ones after 24 
hr. at 720° F.; solution was far from 
complete in both. Treatments at 750, 
790 and 825°F. for 24 hr. gave 
“normal” cavity formation. After 24 
hr. at 840° F., the number of cavities 

(Continued on p. 184) 


*Digest of “The Formation of 
Intracrystalline Voids in Solution- 
Treated Magnesium-Aluminium Al- 
loys”, by E. Lardner, Journal of the 
Institute of Metals, Vol. 81, May 
1953, p. 439-442. 





SELECTION? 
STRENGTH? 
HARDNESS? 
TOUGHNESS? 
MACHINABILITY ? 
HEAT TREATMENT? 
TOOL LIFE? 
SURFACE FINISH? 
LOW PRODUCTION? 
HIGH UNIT COSTS? 


Check your problem . . . or problems. Then call in Republic's 
3-Dimension Metallurgical Service. 


The man you meet will be the Republic Field Metallurgist. He 
comes to your plant, studies your product, examines your pro- 
duction methods. His report goes back to the Republic Mill 
and Laboratory Metallurgists. 


These three specialists then work together to diagnose the 
trouble. From their wide knowledge of alloy steels, how they 
respond to forging, to heat treatment, to any work or process, 
they make recommendations. Not general ones, but those suit- 
able for your plant and your particular problems, based on 
efficiency. And they stay within, or below, your cost limits. 
The results? Higher quality, greater output, economy. 


Scores of Republic customers already have attained these bénefirs 

by taking advantage of this service. Ask your Republic sales- 

man to call in his 3-Dimension Metallurgical Service. It’s yours 
3 for the asking. 


My REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


.-.combines the exten- 
sive experience and co- 
ordinated abilities of 
Republic's Field, Mill 
and Laboratory Metal- 
lurgists with the knowl 
edge and skills of your 
own engineers. It has 
helped guide users of 
Alloy Steels in count- 


less industries to the cor- 
rect steel and its most 
efhcient usage, IT CAN 


DO THE SAME FOR YOU, 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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G. O. CARLSON, 
SS 2 
for STAINLESS STEEL 


INC. 


HEADS 


W hen you buy stainless heads from 
G. O. Carlson, Inc. you can be 
certain that what you want, you get! 
The same technical and produc- 
tion staff who produce Carlson 
stainless plates to chemical indus- 
try standards of excellence, devote 
their skill to the production of 
heads to your specifications. A 
wide variety of head forming dies 
are available in both size and shape 


Intracrystalline Voids 
in Magnesium Alloys 


(Continued from p. 182) 

had decreased considerably but their 
size increased. No cavities were 
found after a cyclic treatment of 5 
hr. at 725° F., 16 hr. at 790° F., and 
16 hr. at 840° F. These results show 
that cavity formation initially in- 
creased with the degree of solution, 
and subsequently decreased until 
finally no cavities were found. 

Cavities already present could not 
be removed by subsequent heat treat 
ments. Hence the lessening tendency 
for cavities to form with prolonged 
solution treatment apparently was 
not attributable to the closing up of 
cavities that formed earlier. It 
seemed probable that the cavities 
were associated with a condition 
created by heat treatment .but that 
their actual formation occurred dur- 


to meet your specific requirements. 
In addition to the dies to produce 
all types of A.S.M.E. and Standard 
heads, Carlson can supply special 
sizes spun to your individual bed 
specifications. and cooled in various ways. The 

Simplify your ordering and pro- times to cool from 790° F. to 210° F. 
duction scheduling by making G. ranged from a few seconds to 20 hr. 
O. Carlson, Inc. solely responsible Specimens that cooled in 1 hr. on 
for stainless heads and other stain- i ee 
less plate and plate products used 
in your equipment. Send your prints ‘n 
and specifications for quotations. and 20 hr., 

Write for the G. O. Carlson, Inc. to each other and showed very few 
single sheets on dies available for cavities. However, the cavities in 
pressing stainless heads. these lacked the characteristic sharp, 


straight outlines. 
To investigate the effect of grain 
size, AZ91 of known susceptibility 


ing cooling. To investigate the effect 
of cooling rate, samples of the AZ 91 
were solution treated (8 hr. at 725° 
F. followed by 16 hr. at 790° F.) 


cavity forma- 
tion. Two were furnace cooled in 6 


and these were similar 


to cavity formation was cast with 
different degrees of chill. Specimens 
having very fine grain showed no 
cavities after treatments of 4 to 24 
hr. at 790° F. (solution was complete 
n about 6 hr.). Samples from sand 
cast test bars (intermediate grain 


One piece flanged “ ” 
pase size) showed “normal 


and dished head cavity forma- 
144°' im diameter, ‘ 


oo ie tion after 24 hr., while  coarse- 
304 Stasniess Stoel grained pieces showed no cavities 
after 24 or 48 hr. at 790° F. but 
many large ones after 48 hr. at 825° 
F. Cavities that occurred in solu- 
tion treated vertical sections which 
were taken from a directionally 
solidified AZ 91 block having a high- 
ly chilled, fine-grained bottom por- 
tion were confined to the upper part 
of the sections where the structure 
resembled that of a sand cast bar. 

Although AZ91 would be ex- 

(Continued on p. 186) 


Stainless Steels Exclusively 


CARLSON, nc. 


Plates * Plate Products + Forgings * Bars + Sheets (No. 1 Finish) 
THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal Cities 
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The Park Neutra-gas Story: 


No sludge, no de-carb in neutral* salt baths 


rectified by Ansul methyl chloride! 





A patented development of Park's research labora- 
tory, the Neutra-gas process efficiently and economically 
neutralizes chloride base salt baths . . . maintaining 
them free of de-carb in temperatures ranging from 
1350°F. to 2300°F. The decarburizing oxides present 
are chemically converted back to chlorides by passing 
methyl chloride through the molten baths. 
No solid rectifiers and their subsequent sludging are 
needed. No fresh salt additions are required except to 
replace drag-out. Fluidity of salt is maintained like new At Camimercial Stee! Treating Corp., in Detroit, salt 
and sluggishness caused by solid rectifiers is eliminated. bath furnaces are daily cleansed of all impurities. 
Complete details of the Neutra-gas process plas aa oe ous te Gubbted into Part: M-Sat Mouteat 
alt molten at its operating temperature of 1500'F. 
valuable information on neutral salt baths, their opera- 
tions and uses, are described in a technical Bulletin 
available to you by mailing the attached coup6n. 
J 


* Truly neutral chemically. Alka- 
linity can be maintained at rero. 


Even high-speed hardening baths up to 2300°F. are 
easily maintained neutral. At Commercial, both pre- 
heat and high heat are rectified daily to zero 
alkalinity. Rectification is at 1850°F. in the high 
heat, done either on idling time or when furnaces are 
being used for hardening high carbon, high chrome 
die steels. Salt is Park Pre-heat 117, and Park 
High Heat 175-S. 


* Liquid ond Solid Carburizers * Cyanide, Neutral, 
and High Speed Steel Salts + Coke * Lead Pot Carbon 
* Charcoal * No Carb * Carbon Preventer * Quenching 
and Tempering Oils * Drawing Salts * Metal Cleaners 

* Kold-Grip Polishing Wheel Cement 


PARK CHEMICAL CO. 


8074 Military Avenve © Detroit 4, Michigan 
Send free bulletin on Park Nevtra-gas Process. 


——————— — Position 
Ansul Methyl Chloride (CH,Cl) is a liquefied 
gos, 99.98%, pure (by weight). 


Patent number — 2474680 — Nevtra-gas 
Process license fee, $25.00 per year. 


Company _—__— 


Ab61008 2 


Third in o series of advertisements describing Park processes on the job. 
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EXPERIENCE HOUR 


A Formula to 


LOWER YOUR COSTS 


The material in your Heat and 
Corrosion Resisting equipment is 
expensive. Use it wisely. Have 
your Design and Fabrication done 
by Misco’s specialists and lower 
the cost per hour of service life. 


3 Designers, Builders, Fabricators of Heat Resisting Alloy 


° and Stainless Steel Equipment 


1999 GUOIN STREET + DETROIT 7, MICHIGAN 
TELEPHONE LORAIN 7-1545 
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Intracrystalline Voids 
in Magnesium Alloys 


(Continued from p. 184) 
pected to show a slight contraction 
on solution treatment, expansion 
occurred as often as contraction. The 
bars that expanded showed cavities; 
those that contracted did not. 

The author suggests that cavity 
formation is connected with alumi- 
num concentration gradients in the 
grains at the termination of the solu 
tion treatment. Such gradients could 
build up during the early stages of 
treatment and their elimination might 
require a much longer time than 
complete solution. On cooling, the 
concentration gradients could set up 
internal stresses within the crystals 
which, in conjunction with some 
other unknown factor, might cause 
the cavity formation. He also states 
that the formation of similar cavities 
by the diffusion of zinc out of brass 
is consistent with this hypothesis. 


G. F. Sacer 


Production of Sound 
Castings” 


NASMUCH as the final object of both 

papers is the production of sound 
and pressure-tight castings, they 
may well be considered together. 
While it is true that questions per- 
taining to the effect of gases in 
metals and the provision for eco- 
nomical and effective feeding of 
castings by means of risers are much 
to the fore these days, yet it appears 
that no apology is needed for draw- 
ing attention to recent contributions 
on this subject. 

The value of Mr. Mantle’s paper 
stems from the fact that the labora- 
tory tests have been substantiated 
by regular foundry operation. Ex 
amples are given of two kinds of 
pressure castings made from the 
bronze of 5 Sn, 5 Pb, 5 Zn, 85 Cu 
that caused trouble by leaking at 
the junction of the heavy and light 

(Continued on p. 188) 


*Digest of “Nitrogen Degassing 
and Metal-Mold Reaction in the Pro 
duction of Gun Metal Castings’, by 
E. C. Mantle; and of “Insulating 
Feeders for Use With Copper Alloy 
Sand Castings’, by R. A. Skinner 
and R. W. Ruddle; both papers from 
the Association of Bronze and Brass 
Founders, ‘‘Conference Proceedings 
Harrogate”, June 1952, p. 11-22. 
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— 
and extend product life 


with Crucible ACCUMET Precision Investment Castings 


Where parts are intricate or machining difficult, 
substantial savings can be made by using Crucible 
Accumet Precision Investment Castings. 


The Type 303 Stainless castings shown above 
(A & B), for example, eliminated practically all 
expensive machining operations for a manufacturer 
of milk bottling machinery. 


In many cases life of component parts can be 
greatly extended by using castings of high-alloy 
grades impractical to machine. The ring illustrated 
(casting C), used in a fine wire feed mill, is an 
investment casting made of Crucible Rexalloy, 

a non-ferrous cobalt-chromium-tungsten alloy steel 
providing exceptional wear and abrasion resistance 


Crucible engineers and metallurgists are available 
to help you solve design problems or lower 
production costs with Accumet Precision Investment 
Castings. Write now for further information 





|CRUCIBLE first name in special purpose steels 
5A years of \Sine| stolmaking  ACCUMET PRECISION CASTINGS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED + TOOL * REZISTAL STAINLESS * ALLOY * MAX-EL MACHINERY * SPECIAL PURPOSE STEELS 
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HEAT 
TREATING | 
OF 
+ STAINLESS 
STEEL 


NITRONEAL GAS 
GENERATOR 


... Produces pure nitrogen 
with a controllable hydro- 
gen content that can be var- 
ied at will and maintained 
at any percentage from 
25%, to 25% to best suit 
work in furnace. 

Used for bright annealing, 
heat. treating, and furnace 
brazing of stainless steel, 
low and high carbon steels 
and non-ferrous metals. 


® Fully Automatic 


® No Operating Person- 
nel Required 


® No Explosion Hazard 


© 30% Less Costly than 
Dissociated Ammonia. 


Units available in 100 C.F.H. 
to 10,000 C.F.H. capacities. 


Write for Booklet No. 21 
BAKER & CO., INC. 


113 ASTOR STREET, NEWARK 5, N. J. 
NEW YORK * SAN FRANCISCO * LOS ANGELES * CHICAGO 
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Production of Sound 
Castings 


(Continued from p. 186) 


sections. In castings such as these 


valves, risers are very objectionable 
and often impractical. Leaky cast- 
ings would appear occasionally de 
spite the fact that no change had 
been made in the foundry proced 
ure. The presence of gas in the 
metal was suspected as a possible 
cause of the leakers. In one run of 
57 castings 13 were found faulty, 
and in another run of 84 there were 
8 leakers. Both of these runs were 
from metal melted under ordinary 
foundry practice. For the subse 
quent productions half of each melt 
was treated by adding phosphor 
copper in an amount equivalent to 
0.08% phosphorus in the metal. Two 
test runs produced in this way gave 
50 and 52 castings without any 
faulty items 

From this it would appear that 
the extra gas absorbed by the molten 
metal from the metal-mold reaction 
caused by the increase of the phos 
phorus content gave a metal of such 
internal structure as not to give 
leakers. However, a test) of an 
other item of heavier cross section 
made by the same treatment with 
phosphor coppel produced castings 
that leaked. When the gas was 3% 
by volume, it was found that 7 out 
of 14 castings leaked in one group 
and 10 out of 14 in another. Atten- 
tion was then given to the gas con 
tent before the addition of the 
phosphor-copper, and it appeared as 
though presence of gas prior to the 
phosphorus addition canceled the 
good effect of the gas due to the 
metal-mold reaction. 

Nitrogen’ was bubbled through 
the melts to sweep out the occluded 
gases (mostly hydrogen). This was 
done with 400-lb. melts of 85-5-5-5 
bronze, the nitrogen being supplied 
from a cylinder equipped with a 
reducing valve to give 10 psi. 
pressure, the flow being regulated to 
1.3 gal. per min. for 5 min. After 
degassing with nitrogen, enough 
phosphor-copper Was added to give 
0.05 to 0.08% phosphorus before the 
metal was poured The dual treat 
ment of degassing and then gassing 
by the metal-mold reaction gave a 
gas content of 1.2 to 1.6%, and each 
of the castings from two lots of 14 

(Continued on p. 190 





A simple method of 
controlling temper. 
atures in: 


© WELDING 
ertame-curmne 40 
© TEMPERING available 
© FORGING in pellet 
© CASTING and 
© MOLDING liquid 
© DRAWING form 
© STRAIGHTENING 
© HEAT-TREATING 

IN GENERAL 


it's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has 
been reached. 


gives up 
to 2000 
readings 





Available in these temperatures ( F) 
3 263 400 950 1500 
125 275 450 1000 1550 
138 288 500 1050 1600 
150 | 300 550 1100 1650 
163 | 313 | 600 | 1150 | 1700 
ra | 325 | 650 | 1200 | 1750 
200 338 700 1250 1800 
213 | 350 | 750 | 1300 | 1850 
225 363 800 1350 1900 
238 375 850 1400 1950 
250 388 900 1450 2000 


REE —Tempil® “Basic Guide 


to Ferrous Metallurgy” 
— 16%,” by 21” plastic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 


























>< SERVICE; >: 
CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 
Dept. 15 - 3000 South Wallace St., Chicago 16, II! 
Dept. 15 - 2035 Hamilton Ave., Cleveland 14, Ohio 





WHAT DOES FIRTH STERLING OFFER YOU? 


(ANSWER NUMBER 4) 


RESEARCH THAT 
ANTICIPATES 


~ TOMORROWS NEEDS 


Our objective is to help yeu solve the technical and metal- 
lurgical problems of an atomic age before they arise... not after. 
So, at Firth Sterling, constant emphasis ts on full-scale research, 
development, and production in specialty steels, carbides, new 
metals, and new methods. 


Out of this determination to be ahead, not just abreast of 
need, has come this amazing three year record of achievement 
in your interest: 


@®A method of heat tinting that makes Color Metallography 
practic al for determining the exact structure-property rela- 
tionship of carbide mixtures. 


@ New metals of great present and future potential that include 
heavy metal, three grades of chromium carbide, titanium 
carbide, and high temperature alloys. 


@ Cermets those amazing hybrids of ceramic and metal, pos- 
sessing in combination the best characteristics of each, to 
overcome modern technological problems. 


® Zirconium im ingot, billet, bar, rod, strip, sheet, wire, and 
tubing form soon to be available for industrial applications. 


@ A new chemical plant, employing the most advanced processes 
and equipment, producing ammonium paratungstate of the 
highest purify to improve the quality of our tungsten carbides, 


@ Method “Nan electro-mechanical process for machining 
metals that are unmachinable by conventional means. 


Yes, all these are the result of “accent on research” .. . the 
justification for our statement 


Firth Sterling Stands for Metallurgical Achievement—Past, Present, Future 


Visit Booth |120—A.S.T.E. Show 








Firth Sterling 


—Inc— 
GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


OFFICES* AND WAREHOUSES: BIRMINGHAM*® CHICAGO CLEVELAND DAYTON® DETROIT HARTFORD 
HOUSTON* LOS ANGELES NEW YORK* PHILADELPHIA PITTSBURGH* WASHINGTON® WESTFIELD, NJ.* 


A VERSATILE FAMILY OF 


Tool and Nie Steele. 


CROMOVAN « AIRVAN « INVARO 


Certain steels or families of steel 
stand out as having almost universal 
application for general use, ranging 
from moderate to high production 
as job requirements demand. One 
such Firth Sterling family of steels 
consists of CROMOVAN, AIRVAN, 
and INVARO. CROMOVAN and 
AIRVAN are air hardening; IN- 
VARO is oil hardening. 


ANALYSES 
CROMOVAN AIRVAN INVARO 


Carbon ~ 1.60% 1.00% 90% 
Chromium 12.50% 5.25% 50% 
Vanadium 1.00% .25% .20% 
Molybdenum 1.00% 

Manganese - 1.15% 
Tungsten 














Generally speaking, CROMOVAN 
is intended for long production runs 
where hundreds of thousands or 
millions of pieces must be produced 
at minimum cost; AIRVAN for inter- 
mediate runs where toughness and 
high abrasion resistance are also 
requirements; INVARO, an oil 
hardening tool steel for all other 
general use. 

Full technical details are available 
in these free bulletins. Write for 
them today or ask 


* inne...) 
your Firth Sterling jcAinvan Oe j 
s “tdi bom 


representative to 


owedsl 
call and discuss =a ~ 
your tooland die — 
needs ... steel - 
or carbide. 


PRODUCTS OF FIRTH STERLING METALLURGY 


High Speed Steets 

Tool & Die Steels 
Stainless Specialties 
High Temperature Alloys 


Sintered Tungsten Carbides 
Firth Heavy Metal 
Chromium Carbides 
High Temperature Cermets 
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What do you 
know about the 


Moly-sulfide 


ALITTLE DOES A LOT 


LUBRICANT ? 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ing remarkable re- 
sults in the shop and 


in the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
fill in the coupon be- 
low, attach it to your 
letterhead and send 
it off today. 


' 
| 
| 


THE LUBRICANT OF MANY USES 


Moly-sultide 


ALITTLE DOES A LOT 


fila: Molybdenum Company 
500 Fifth Avenue 





SEND FOR THIS FREE 
BOOKLET TODAY 
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Production of Sound 
Castings 


(Continued from p. 188) 
produced by this technique was 
pressure proof. It was admitted that 
the gas scavenging operation by 
means of nitrogen was rather crude. 
This being so, it would be worth- 
while to give careful attention to 
the admittance of nitrogen through 
a porous plug, as described in the 
patent of E. Spire, so that the nitro 
gen enters the metal as fine bubbles 
and therefore has a better oppor- 
tunity of sweeping out the hydrogen. 

It is generally accepted today 
that all cast metals have a varying 
degree of porosity, and the problem 
is to avoid any connected passage 
between the voids that would enable 
gas to escape through the metal wall. 
In view of the careful tests worked 
out by Mr. Mantle, it would be wise 
to accept the presence of gas in the 
metal and attempt its control. 

The article “Insulating Feeders 
for Use With Copper Alloy Sand 
Castings” deals with the compara- 
tive merits of exothermic feeders 
versus insulating feeders, and the 
possible benefit of covering the top 
of the risers. Data regarding time 
required for solidification of risers 
were obtained by the insertion of a 
thermocouple in the center of the 
riser. The tests were conducted with 
§5-5-5-5 bronze, high-tensile brass, 
and manganese bronze. What would 
seem to be a rather surprising result 
is that the greatest saving of metal 
for the riser was found with the 
closed plaster feeder, as opposed to 
the closed exothermic feeder. Both 
required much less metal than either 
the closed or open sand feeder. As 
a convincing example of this the 
authors cite the tests with an axle 
box casting of manganese bronze 
weighing 53 Ib. and = measuirng 
T4x8Ux5% in. The best results for 
ordinary risers were obtained by 
placing a single riser at one side of 
the casting. This riser was 12/x4%x 
2% in., weighed 41 Ib. and resulted 
in a casting yield of 56%. When a 
gypsum-insulated feeder 3 in. diam- 
eter by 4% in. long and weighing 
only 9 Ib. was used, equally satis- 
factory results were obtained and the 
casting yield was 86%. Owing to the 
smaller amount of metal to be 
melted, with attendant reduction 

(Continued on p. 192) 





INCREASE METAL FINISH, 
COLOR AND LUSTER... 
REDUCE OPERATIONAL 
TIME CYCLES AND COSTS! 


with a small quantity of the new, 
effective LORCO Barrel Finishing Com- 
pounds. They yield exceptional metal 
color and luster, while assuring you of 
uniform, low micro-inch finishes and 


adherence to very close tolerances. 


LORCO Compounds, employed in mod- 
ern media, enable you to remove excess 
metal in greatly reduced time cycles, 
eliminate surface imperfections, and 
tumble parts which previously could not 
be tumbled. 


LORCO Compounds cover a much wider 
range of application within a specified 
family of metals and alloys. They will 
often clean, degrease, deburr, color 
and finish, all in one operation . . . 
and at the same time, leave your media 
and equipment remarkably clean. 


Free working samples of most LORCO 

Compounds will be furnished to you 

upon request. Also, Lord Chemical 
Corporation will pro- 
cess sample parts for 
your approval, and 
give you technical 
services and recom- 
mendations without 
obligation. 


Wxite Toda y 


for our new, fact-filled Cata- 
log. In it you'll find our 
Rapid Application index, 
characteristics, descriptions 
and field data on all 
LORCO Compounds. 


CHEMICAL CORPORATION 


COMPLETE LiNE OF 
BARREL +INISHING COMPOUNDS 
ALL TYPES OF TUMBLING BARRELS 
INCLUDING BENCH MODELS 
MEDIA AND AUXILIARY 
EQUIPMENT 


2068 S. QUEEN ST., YORK 5, PA. 
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DAKE a tip from leading producers if you want economical, high speed 
production of brass strip. . .. Depend on Drever’s controlled atmosphere 
continuous vertical strip annealing furnaces. Automatically, they provide 
close control over surface quality and metallurgical characteristics of clean, 
bright or matte finish brass, nickel-silver and many other types of non- 
ferrous as well as ferrous metals. Vertical design conserves floor space 
and lends itself to production line use. Installation pictured handles an 
average production of 20002 /hour in gauges from .008” to .060/. What- 
ever your requirements, consult Drever on how to do it best at least cost. 


DREVER. 


790 &. VEMANGO ST. PHEA 34 PENNA 
WES MEAT TREATING FURMACES DF SCALING 8 ATMOUPHERE [QuIrMiA 
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Study ALL angles and 


ONE FINISH 


STANDS OUT 


Study METAL COST 


ZINC is the cheapest metal to plate. 
Even with LUSTER-ON Passivating 
Dip added it still COSTS LESS 
than Cadmium, Copper, Nickel and 
Chrome or any other finish that we 
know of today. 


Study TIME COST 


Zinc plate with simple Luster-on cold 
dip treatment will usually SAVE 2/3 
of the PROCESSING TIME of flash 
copper, nickel and chrome work. 
TIME COSTS YOU MONEY — 
SAVE IT WITH LUSTER-ON. 


Study POWER COST 


Zinc plate and Luster-on require no 
heavy power to plate or heat metals 
such as nickel and chrome. YOU 
SAVE ON POWER USED and 
RECTIFIER or GENERATOR 
EQUIPMENT REQUIRED. 


Study THE FINISH 


Zinc and Luster-on, applied manually 
or in full automatics, can nowadays 
show finishes so beautiful, so gleam- 
ing that they bow to no one. Proved 
again and again superior to cadmium 
for most purposes, they rival tradi- 
tional chrome 


Study ALL ANGLES 


You'll soon see why big companies 
and job shops alike agree that Zinc 
and Luster-on is here to stay has 
established itself over the years, not 
just as a substitute for scarce metals. 
BU1 BE SURE THE PASSIVAT- 
ING DIP YOU USE IS GENUINE 
Luster-on — “The first in the field 
and still the leader.” 

















Write for tree data sheets and 
send a part tor free processing. 


THES 
CORPORATION 


70 Welthom Ave., Springfield 9, Mass. 
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Production of Sound 
Castings 


(Continued from p. 190) 
of melting costs and metal losses, the 
over-all cost of the casting was 
reduced by 74%. 

In the summary it is suggested 
that the methods discussed are un- 
likely to be economical for small 
castings having risers less than 2 in. 
diameter. However, for special cast 
ings where feeding is difficult, the 
use of either gypsum or exothermic 
materials is likely to prove very 
worthwhile. The use of such feed- 
ers would seem to be obligatory for 


H. J]. Roast 


Improved Method 
for Reduction of 
Iron Powders* 


large castings. 


N IRON POWDER metallurgy the user 

can choose from several powders 
made by different methods, these 
powders varying considerably with 
respect to chemical and _ physical 
properties. Oxygen, carbon and sili- 
con are particularly important be- 
cause of their influence on pressing 
and sintering properties. Oxygen and 
carbon content can be influenced by 
thermal treatments. 

Most powders are subjected to an 
annealing pretreatment under re- 
ducing conditions, in an effort to 
influence their properties. Ovens are 
used for this purpose, the annealing 
time being dependent upon the oxide 
content and the height of the metal 
powder layer. The desirable changes 
in the powder are enhanced by high- 
er temperatures. However, highet 
temperatures also cause sintering; 
therefore low temperatures are man 
datory, although “balling up” cannot 
he completely prevented. 

Four years ago a new process was 
developed which eliminates these 
difficulties. The powder is carried by 
a stream of gas, which enters the 
treatment chamber under pressure 
through a porous wall. The gas keeps 
the individual particles in constant 
movement so that all of the surfaces 
are exposed to the reduction process, 

(Continued on p. 194) 


*Digest of “A New Method of 
Reduction for Iron Powders”, by 
Heinrich Siepmann, Stahl und Eisen, 
Vol. 73, March 12, 1953, p. 360-364. 











Prepare 


NOW 


to enter some of 
your best work in 
ES ch oe Sk 


AMERICAN 
SOCIETY 


for 
METAL’S 


th 


METALLOGRAPHIC 
EXHIBIT 


To be held at the 


36th NATIONAL 
Metal Exposition 
and CONGRESS 


CHICAGO 
Nov. 1-9, ‘94 


Simple rules for 
Entrants will appear in 
these pages next month 











~ Vancoram Graina 


uts conditioning 
costs, Stainless steels—particularly the higher alloy 


grades—are prone to develop cracks and 


other surface defects during rolling or forging. 


cs 
reduces rejects, Removal of these defects by chipping, scarfing, 


grinding or trimming means loss of valuable metal 
and higher unit costs. 


steps up A growing number of steelmakers are finding 


the answer to this problem in 


S Vancoram GRAINAL Alloys, the same 
pro ij ion 0 multiple-element alloys widely used in the 
making of boron steels. Field reports indicate that 


J the addition of GRAINAL appreciably improves 
stainless the steel’s hot-working characteristics, 
resulting in lower conditioning costs and 
increased production. 
steels Your nearest Vanadium Corporation office will 
welcome the opportunity to give you 


additional details on this new application for 
GRAINAL Alloys. 








VANADIUM CORPORATION OF AMERICA 


420 Lexingron Avenue, New York 17, N. Y. 
DETROIT * CHICAGO « CLEVELAND * PITTSBURGH 


Producers of alloys — metals and chemicals 
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semi-automatic 


Grinell Testing 


Cut Testing Labor 50% 


You'll only need half your present 
labor force with this new semi- 
automatic Brinell testing ma- 
chine. It spot grinds and makes 
test impressions automatically, 
depositing test pieces on the in- 
spectors table at a maximum 
rate of 400 per hour. 

This machine (model RCB) can 
be adapted for testing crank- 
shafts, gun barrels, or any shaft- 
like piece. It has a work opening 
of 30° and is_ hydraulically 
dperated 

Your inspection department can 
cut handling and labor costs, as 
has the production line, with 
semi-automatic machines. Write 
for more information today. 


DETROIT TESTING MACHINE COMPANY 


9384 Grinnell Avenue, Detroit 13, Michigan 





night vaewun pump 


By consulting Kinney, you can 
choose from our line of 13 Single 
Stage and Compound vacuum 
pump models... the biggest, most 
versatile pump line on the market. 
We can help you size and apply 
these reliable high vacuum pumps 
to your vacuum processing opera- 
tions. Our district offices are staffed 
with competent vacuum engineers, 
to assist you. 

—— SEND COUPON TODAY ——> 
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Kinney High Vacuum Pumps (Models DVM 
12.8.14 and VSM 5.5.6) are used on this 


machine — manufactured by Optical Film 





Engi ing Company, Philadelphia, Pa. 
— for depositing coatings on precision op- 
tical lenses, jewelry, plastic novelties, etc. 
The vacuum system creates absolute pres- 
sures as low as 10° mm. Hg. Processing 
is carried out within a few minutes after 
loading, insuring maximum output per 


hour. 


‘KINNEY MFG. DIVISION 


MEW YORK AIR BRAKE COMPANY 





3584 WASHINGTON STREET © BOSTOM 30 + mass 


Please send Bulletin V-51B describing the 
complete line of Kinney Vacuum Pumps 


Company 
Address 
City 





Improved Method 
for Reduction of 
lron Powders 


Continued from p. 192 

which causes a uniform and quick 
reaction to take place without sinter 
ing or coagulation. The porous wall 
is also made of iron powder to pre 
vent the introduction of impurities 
Phis material is very stable in the 
presence of reducing gases. Particle 
size, particle distribution and shape 
are important variables affecting 
favorable flow conditions 

Heating can be with gas or elec 
tricity. ¢ ooling of the powder must 
be accomplished in a protective at 
mosphere, under cx lusion ot OXY 
gen from the air. The powder should 
be classified as to partic le size be 
fore treatment, if much variation is 
anticipated, 

The treatment or reaction cham 
ber consists of a cylindrical shell 
similar to a upola closed by a hinged 
porous bottom. At completion of the 
reduction cycle, the powder drops 
through a funnel into the cooling 
chamber where it is transported by 
a conveyer belt into a large hopper 

The gas enters through the porous 
bottom and its force whirls the pow 
der during the reducing reaction at 
about 1650° F. The rate of diffusion 
determines the velocity of reaction 
Thermodynamic calculations suggest 
that 0.2 kw-hr. is needed to heat 
2.2 Ih. of powder to 1830° I 

The method of heating IS MNpor 
tant for the efficieney of the opera 
tron rhe process can be continuous 

The amount of gas required per 
time element depends upon the oxy 
ven content and speed of reaction 
Fests have been conducted with a 
powder having an initial composition 
of 1.5 carbon, 0.10 silicon, 0.04 man 
ganese, 0.09 phosphorus 0.09 sul 
phur and 3% oxygen 

There is a_ critical temperature 
range above 1830° F. at which the 
powder becomes so viscous that the 
free movement of the parti les ceases 
abruptly therefore temperature 
should be kept below this critical 
range It has been possible to reduce 
the oxygen content from 3.0% to 
0.2% in a pilot plant. The method 
seems to be advantageous for certain 
uses where economy 8 al important 


H. J. Hei: 


consideration 





Guide Post 
t0 Profit ° Your profit for tomorrow will be 


decided by the work you produce today. 


Keep every production line running 
with fewer breakdowns and less 
replacements by using ACCOLOY Heat 


and Corrosion Resistant Castings. 


The improved designs, finer grain size, 
the close control of pouring and the 
multiple testing of each finished piece, 
all contribute to the longer service 


life of these castings. 


As a manufacturer using trays and 
fixtures, carburizing boxes, salt pots, 
retorts, muffles or roller rails—make an 
investment now that will keep you 


posted on the profit side of the le dger. 


ALLOY ENGINEERING & CASTING COMPANY 


ALLOY CASTING CO. (Div.) 
CHAMPAIGN e¢ ILLINOIS 


ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 
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How about 


FURNACE ROLLERS 
HEAT TREATING TRAYS 
FURNACE SHAFTS 
ANNEALING BELTS 
RETORTS 

TUBING 


Which are 
Heat Resistant 





Corrosion Resistant 





Abrasion Resistant 





When ready to order, how about checking with us here at 
DURALOY? For more than thirty years we have 
specialized in high-alloy castings. In fact, we were 

among the first to produce static castings and the first 

to produce centrifugal castings. We are old hands at 
producing castings alloyed to fit each specific requirement 
and to finish them to any extent desired. 


Melt, castings and finishing are carefully controlled and 
quality tested by our staff of metallurgists, chemists, 
X-ray and gamma-ray technicians. If you would like more 
preliminary information, send for Bulletin No. 3150-G. 


THE U U NAL 


I company 
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Remedy for Hydrogen 
in Brass Sheets” 


LISTERING of a severe and persist- 

ent sort in sheets of 2:1 and cart- 
ridge brass (70 Cu, 30 Zn) was 
studied from mechanical and chemi 
cal standpoints. The sheet was made 
from chill-cast ingots by breaking 
down hot and subsequent rolling 
cold, after surfacing, with intermedi- 
ate anneals. Considerable amounts of 
crossrolling were involved. 

The blisters first appeared after 
annealing when the sheets were 
something less than % in. thick, de- 
pending upon the thickness of the 
original ingot; they developed ex- 
clusively near the center plane of 
the sheet. Drilled under vacuum, 
these blisters released gas which 
proved to be virtually pure hydrogen. 
The pressure within the blister had 
been approximately one-half at- 
mosphere at room temperature. 

Because the gas analysis pre ludes 
any assumption of an origin other 
than precipitation from the metal 
lattice, the inquiry was limited to 
three considerations: (a) the source 
of the hydrogen dissolved in the 
metal, (b) the variation of this hy 
drogen content during processing, 
and (c) the origin of the cavities 
in which it precipitates. 

Test ingots approximately 1% in. 
thick and 3 ft. long were chill-cast 
in vertical cast iron molds which 
were coated with a mixture of lard 
oil and resin which volatilized dur- 
ing pouring and burned at the mouth 
of the mold. Pouring was done 
through a tundish with a number of 
holes, and it was completed in 10 
to 15 sec. Analyses of hydrogen con 
tent, determined by vacuum ex- 
traction, showed a considerable value 
for the ingot, this being successively 
lowered in the preheating and the 
annealing furnaces. For example, one 
ingot gave 0.29 cc. per 100 g., which 
was reduced to 0.14 cc. per 100 g. 
in the hot rolled plate. In fact, an- 
nealing at 1470° F., proved to be so 
effective for removing hydrogen that 
after 15 min. at this temperature the 
content in %-in. plate was reduced to 
0.01 cc. per 100 g. Corresponding 

(Continued on p. 198) 


*Digest of “Hydrogen Blisters in 
Brass Sheet”, by R. Eborall and 
A. J. Swain, Journal of the Insti- 
tute of Metals, Vol. 81, July 1953, 
p. 497-500. 





without Jigs or 
ack-up plates 


Now you can spot weld with complete 
maneuverability — and as fast as you can 
pull the trigger — with the new portable 
AIRCOSPOT , Gun. 


With AIRCOSPOT, Air Reduction’s new inert- 
gas-shielded spot welding unit, you simply touch 
the water-cooled gun to one side of the work 
and pull the trigger. In about a second you 
have a spot weld. It will be a good one, too, 
because AIRCOSPOT’S inert gas shield com- 
pletely protects the hot metal from contamina- 
tion by the air. 

Write today for prices and folder that pro- 
vides detailed information. 





AIRCOSPOT welds all sheet steels — 
including stainless up to 3/32” —to bottom 


sections of varying thickness. 


AIRCOSPOT is fast. Once the controls are 


set. you can make thirty or more welds 


a minute 


AIRCOSPOT is easy to use. Operators 
need no special training. The welding cycle 


is fully automatic 


AIRCOSPOT is handy. Gun weighs four 
pounds, is nine inches long. All connections 
current, gas and water are through a 


single control panel 


AIRCOSPOT is rugged. No abuse-sensitive 
high frequency or electronic circuits, because 


Gun is of electromechanical design 


at the frontiers of progress 


you'll find C= ; 


Air REDUCTION 


60 East 42nd Street 


New York 17, N. Y. 


Air Reduction Sales Co. + Air Reduction Magnolia Co. + Air Reduction Pacific Co 
Represented Internationally by Airco Company Internationa 


Divisions of Air Reduction Company, incorporated 
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High-Detail Shadowing for every 


type of Microscopy 
Now, for superior shadowing . . . for light or electron 
microscopy ... use the RCA Shadow Caster, Type EMV-6 


With this high-vacuum unit, you can 
evaporate practically any shadowing 
material on specimens in just a few 
seconds. Shadowing done by the 
Shadow Caster type EMV-6 produces 
a 3-dimension contrast effect—reveal- 


Vacuum Leak 

Locator. This port 
able unit locates 
detects even the smallest 
holes in vacuum systems from the small 


vacuum leaks 


est tubes to the largest evacuated equip- 
ment. Sensitive, portable —low in cost 
the RCA Vacuum Leak Locator 


ing detail that cannot be brought out 
by any other means. 

Simple operating controls permit 
relatively untrained personnel to ob- 
tain high-quality results. Speeds up 
laboratory work. 


ae rz 


Vacuum Gage. 

Self-contained unit for 

accurate measurement of reduced pres 
sures to 1O°mm Hq. Indicates pressure 
changes instantaneously — provides con 
tinuous supervision of vacuum systems 
Completely portable —thoroughly prac 
tical—RCA Vacuum Gage Type EMG 


FOR INFORMATION MAIL COUPON NOW 


SCIENTIFIC INSTRUMENTS 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT, CAMDEN. HJ. 


In Canada: RCA VICTOR Company Limited, Montreal 


Scientific Instruments, Dept. C72 


Please send me information on Re 


1 RCA Vacuum Leak Locator 
Name 
Company 


City 
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Radio Corporation of America, Camden, N. ] 


A Shadow Caster EMV-6 


RCA Vacuum Gage, Type EMG 
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Remedy for Hydrogen 
in Brass Sheets 


(Continued from p. 196) 
times for other plate thicknesses may 
be obtained by multiplying this value 
by the square of the thickness ratio. 
These results suggest a remedy for 
blistering by reducing the hydro- 
gen content at a sufficiently early 
stage to allow subsequent flattening 
and fusing of the cavities. As for 
these cavities, it is presumed that 
they result from hydrogen precipi- 
tation within shrinkage cavities dur- 
ing solidification. 

In the course of this work, an op- 
portunity was also taken to measure 
the hydrogen solubility of 2:1 brass. 
Sound sections of gas-free metal 
were soaked in hydrogen, quenched 
and analyzed. The results were sub- 
stantially lower than those reported 
in the literature for copper. 

There is some indication that the 
hydrogen solubility increases when 
the beta phase is present. 


C. A. ZAPFFI 


Crucibles for 


Difficult Jobs 


28-PAGE BOOKLET has been put 

together by M. A. 
G. D. White and C. E. Curtis of 
Oak Ridge National Laboratory un- 
der the title “Crucible Handbook; 
a Compilation of Data on Crucibles 
Used for Calcining, Sintering, Melt 
ing and Casting”. Its identification 
number is ORNL-1354. It lists the 
names of 25 manufacturers of ce- 
ramic crucibles, gives the stock sizes 
and describes the characteristics of 
the principal types, and lists the 
important references in recent tech- 
nical literature. In addition to this 
information on the more or less con- 


Schwartz, 


ventional materials (alumina, beryl- 
lia, graphite, mullite, 
thoria and 
zirconia) a short section presents 


methods whereby the research work- 


magnesia, 


silica, silicon carbide, 


er can manufacture his own cruci- 
bles out of the refractory nitrides 
or sulphides. A data sheet is in- 
cluded giving recommended prac- 
tices for the melting of unusual met 
als, or melting of the usual metals 
when contamination must be kept to 


a minimum 8 
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i) ALLOYS 


WAUKESHA 347 
(Columbium Stabilized) 


STAINLESS STEEL 


Tough, highly resistant to corrosion and to ex- 
tremely high temperatures, WAUKESHA’S No. 
347 Columbium Stabilized Stainless Steel may be 
vitally important in improving your product. You 
may benefit by using it in valves, pressure fit- 
tings, parts in large weldments difficult or im- 
possible to heat treat — or other parts subject 
to high temperatures (over 800°F.) either in pro- 
duction or in end use. 


WAUKESHA No. 347 Columbium Stabilized 
can be welded successfully without heat treat- 
ment, and without impairing its high corrosion- 
resistant characteristics. 


Ge ee ee ee ee ee 


NEW BOOKLET FREE 


Get your copy of a new up-to-date booklet on Waukesha 
Stainless Steel Castings describing characteristics and 
opplications 


RETURN THE COUPON TODAY! 


WAUKESHA FOUNDRY CO. 
5404 Lincoln Ave., Waukesha, Wis. 


Cl We're sending a pattern for sample cast- 
ting, without obligation. 


C) Send Booklet ‘A Waukesha Stainless Steel 
for Every Casting Requirement.” 


In every corrosion-resistant alloy— 
WAUKESHA IS EQUIPPED TO SERVE YOU FROM BLUEPRINT 
through the finished casting. 


RIGID 
CONTROL... 
LABORATORY 


- - « EXTENSIVE 
LABORATORY 
RESEARCH 


WAUKESHA maintains a laboratory completely 
equipped for all metallurgical tests. Every step of 
production and all materials are under the strict con- 
trol of the laboratory director and staff... and it is 
through the intensive and extensive research con- 
ducted by this laboratory that WAUKESHA is one 
of a very few foundries that can cast such difficult 
stainless steel as 321 (titanium stabilized) and col- 
umbium stabilized 347. 


We'll welcome a pattern from you to make a sample 


casting. Then prove WAUKESHA quality by your 
own tests. 


WAUKESHA, FOUNDRY CO. 





5404 Lincoln Ave. 


WAUKESHA, 
WISCONSIN 
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New abuit 


QUEMD COATINGS for METALS 


Metallic 


Organic 


Decorative 


Protective 


How to Find The Right Finish for Zinc 





How one plating shift 
did the work of two 


In hard chromium plating of airplane 
parts, a company was getting a rough 
deposit. They had to deposit the .004” 
of chromium slowly to avoid excessive 
grinding and polishing. The slow rate 
meant running over to a second shift 
to meet schedules. 


Then the ordinary chromium bath was 
replaced by the Unichrome SRHS 
Solution. This 20% to 80% speedier 
bath has leveling action. Result: A 
smoother 004” plate, in only 3 hours 
saving enough time to meet schedules 
in one shift instead of two. 


MORE TOLERANT NICKEL 
BATH—MORE OUTPUT 


A plant installed the Unichrome Bright 
Nickel process alongside a larger tank 
of another nickel solution, Both plated 
identical parts. Yet Unichrome Nickel 
turned out more work. It tolerated 
impurities so much better that it took 
less time out for purification. (Now it 
occupies both tanks). 


New finishes from 
time-tested copper bath 


Two new addition agents have been 
developed for the Unichrome Pyro- 
phosphate Copper Process. One pro- 
duces a uniform satin finish of unusual 
buffability; the other, a brighter finish 
that can eliminate need for copper 
buffing entirely. Both agents increase 
plating speed. 

Whether used with or without these 
agents, Unichrome Copper’s dense de- 
posit makes an excellent stop-off prior 
to nitriding or carburizing 


UNITED CHROMIUM, INCORPORATED 

100 East 42nd $t., New York 17, N.Y. 

Waterbury 20, Conn. * Detroit 20, Mich. 

Chicago 4, tll. * Los Angeles 13, Calif. 
In Canada: 

United Chromium Limited, Toronto, Ont. 
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Complete line of chromate treatments gives finishers greater 
control over type of process, color, costs and operating method 


Improved chromate-treating methods 
have been largely responsible for the 
increased use of zinc as a finish in the 
past several years. For several reasons. 
They give zinc the extra protection 
against corrosion required by Govern- 
ment specifications. They can produce 
attractive decorative finishes. They pro- 
vide a base for better adhesion of paint 
and lacquer. 

Today, United Chromium offers metal 
finishers and designers the most com- 
plete line of chromate treatments avail- 
able. This wide choice results in sub- 
stantial benefits because it means a fin- 
ish not “almost as good as” but rather 
the one that best meets the user’s needs. 


TWO WAYS TO PROCESS — 
DIFFERENT COLORS 


By straight chemical conversion, 
Unichrome Dip solutions produce black, 
olive drab, brass-yellow, iridescent yel- 
low or clear chromate coatings in 5 sec- 
onds to 2 minutes. The black and olive 
drab processes can produce finishes 
with the eye appeal of glossy enamel. 
Unichrome Dips use simple equipment, 
minimize installation costs. 

The Anozinc* processes produce 
black, yellow or clear coatings electro- 
lytically. These are tough, very econom- 
ical finishes that can be handled while 
wet. 

With both Anozinc and Unichrome 
Dip processes, the finish becomes an in- 
tegral part of the zinc coating. 


WHAT THE RIGHT FINISH MEANS 


To a company treating zinc plated hard- 
ware, Unichrome Dip No. 95 means 
better “mileage” and a brighter, more 
corrosion resistant finish than formerly 
obtained. 

Toa plating superintendent, Unichrome 
Dip No. 98 means reduced costs, because 
he uses only half as much compound as 
before in make-up, and gets a solution 
with longer life. 

To companies turning out zinc plated 
shell cases, Anozinc* means more eco- 
nomically producing a uniform, brassy 
protective finish inside and out. On a 
run of 26,000 20 mm cases, for example, 
one company got only 84 rejects. 

To another user, Unichrome Dip 1081 
—a dry compound—meant reduced ship- 
ping costs and fewer glass carboys to 
handle. 

To a well known automotive supplier 
who replaced a “home made” chromate 
solution, Unichrome Dip No. 95 meant a 
33% saving on materials cost alone. 

In all cases, using a Unichrome proc- 
ess also means the service and experi- 
ence of a United Chromium engineer 
who is often instrumental in ironing out 
users’ operating problems. 


SEND FOR SPECIFICATION CHART 


A chart to save time and help locate the 
best-suited chromate-treating material 
is available. Also Bullein CC-1 describ- 
ing Unichrome Dips and Anozinc. Write 
for your copies. *Trade Mark 





Operator's booth is X-ray proof with 
explosion-proof fittings; operator has 
control of speed, flow, inspection posi 
tion, rejects grains by using push button 


ee 


Conveyor has chopper feeder to 
prevent jamming, Carnes contun 
uous line past X-ray cone, at right; 
grain at end has been rejected 


Inspection Problem 


Solved with 
Westinghouse Fluoroscopy 


Advisory Service Available 


Westinghouse now offers industrial fluoroscopy as well vides for easy location and identification of defect areas 
as conventional X-ray techniques. These methods have and for the automatic rechanneling of faulty grains 
solved difficult problems Results: quick, positive, low-cost inspection without costly 
At the Hercules Powder Plant, in DeSoto, Kansas, for him and processing requirements 
example, the Westinghouse Fluoroscopic unit (above ) If you face a tough inspection problem it will pay you 
has been designed for internal inspection of explosive to investigate Westinghouse Fluoroscopic equipment 
powder grains for airborne rockets. At left is the opera For complete technical assistance to the solution of your 
tors booth, at right the conveyor. This X-ray unit permits particular inspection problems, call your Westinghouse 
a continuous stream of large, cylindrical grains to be representative or write Dept. 0-68, 2519 Wilkens 


thoroughly inspected by a single operator. Design pro Avenue, Baltimore 3, Maryland 


X-RAY DIVISION - WESTINGHOUSE ELECTRIC CORPORATION - BALTIMORE 3, MARYLAND 


FLUOREX 

PORTABLE UNITS 
X-ACTRON 

JIB CRANE 
PRODUCTOGRAPH 
MOBILE UNITS 

GRAIN INSPECTION UNIT 
SERVICE 

ACCESSORIES 


you CAN BE SURE...1F ITS 


Westinghouse 
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It’s the Test by Fire 
for High Alloy Steel 


A jet engine on a test stand represents the kind of metal-killing service 


that no steel could stand until A-L pioncered in suitable high-temperature 


1 
engines, gas turbines, etc. @ You may have a problem of corrosion or 


heat resistance—of strength with light weight—or of special electrical 


alloys. Then, and only then, came aircraft superchargers, jet and rocket 


requirements. The right special alloy steel can solve it, and we're the 


people to see. Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


PIONEERING on the Horizons of Stee! 


Alle hen Ludlum Crt 
: HIGH auoy sTeet® 
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...and here is the double tile loading feature 
of HUW Full Automatic Conveyors 


@ 
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It’s easy to see the advantages of this construction—double the 
capacity with the same machine. When less production is required 
only one rack is placed on each hanger arm —that’s versatility, isn’t it? 
H-VW-M Full Automatic Conveyors are used daily for all types 
of plating—as well as anodizing, — cleanin "B» phosphate coat- 
ings, bright dipping, painting, etching, and other finishing processes. 
pe | operate in a wide range of weight, current loads, and lifts. 
they can be built with delayed set-down for varying immersion 
time, treatment by-pass mechanisms, air and solution agitation, racks 
with individual electrical control for each rack, or whatever special 
equipment the job requires—the ideal solution to problems of large 
quantity, high quality plating. 
Full Automatic Conveyors are only one of many results of H-VW-M's 
more than eighty years of constant electroplating development. It’s a 
: J > oa Te 
PLATEVANSHIP continuous policy, best summed up in H-VW-M Platemanship...your 


working guarantee of the best that industry has to offer —not only 
~ Z in plating conveyors — but in every phase of plating and polishing. 
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Asa D ‘or complete information on H-VW-M Full Automatic Conveyors ask for Bulletin FA-103 


Your H-VW-M combination- HANSON-VAN WINKLE-MUNNING CO., MATAWAN, N. J 
of the most modern testing 


PLANTS AT: MATAWAN, N. J. © ANDERSON, INDIANA 
and development laboratory SALES OFFICES: ANDERSON * BALTIMORE * BOSTON 
ray A een of ‘otic ond }40- CHICAGO * «CLEVELAND * DAYTON * LETROIT * GRAND 

Hehing of a complete RAPIDS + LOS ANGELES * LOUISVILLE * MATAWAN 
Polinmect urocett ond twp, MILWAUKEE © NEW YORK © PHILADELPHIA © PITTSBURGH 
yg ney Bah | “P ROCHESTER * SPRINGFIELD (MASS) * STRATFORD (COAN.) 
Cy ORO ver Crary Se UTICA * WALLINGFORD (CONN.) 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES + EQUIPMENT + SUPPLIES 
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RADIOGRAPHY... would have BARBER 


prevented this $ BYR IIT! VOLE Impressor 


for quick, on-the-spot hardness testing 
of non-ferrous metals and plastics 


Simple to operate . . . gives an instant, dependable meas- 
ure of hardness. Operates on principle of foreing a 
spring-loaded indenter i » surface wi i 
385 miles an hour when a small, control cable pulley an ed inde vagead =e the uriac with the are 
snapped; 5 minutes later the casualty lists read "24 dead of penetration registering on a dial indicator. Can be 
— 18 others in critical condition.” ee + a7 io 
However, inexpensive radiography would have detected used in any position... tampe rproof ---compact... rugged, 

the shrinkage in the pulley. Casting, machining, installation, yet weighs only 12 oz. Thousands used by industry. 
entire airplane for the want of a radiograph! : 

Whether you operate a foundry, a metal working shop, Write today for complete details. 
a welding shop, build pipe lines or build ships, a rejected 
piece, because of a flaw uncovered by radiography, doesn’t BARBER-COLMAN COMPANY, Dept. C, 1218 Rock St., ROCKFORD, lilinois 
cost money — it saves money, time, reputations. It saves 
lives. 

Let us assist your Planning, Engineering and Productions 
departments in any phase of your operation — without ob- 
ligation. Our 


skilled techni- REVCO SUB-ZERO CHESTS 








cal staff is on 
duty 24 hours 
a day to help Temperatures 


you. as low as 


-95° 
BELOW ZERO 


A 





Control cable pulley, For . 

Shrinkage and shrink Shrink Fits 
porosity causing break. 
age under load condi- e 


FREES sooktet . | | tells _) 


G 
the complete story — Just wien taal 
FILL IN AND MAIL COUPON! Precision Tools 


cate soe enaaaaeamieiy gaPr? For Tests 
INDUSTRIAL X-RAY, INC , } 
220 Hempstead Turnpike Completely equipped ready for 
West Hempstead, N. Y. ; operation. The 1.5 Cu. Ft. model as 
a, : shown handles parts or assembled units 
NAME up to 23’ long, 12'4'' deep x 9’ high and the 
6.5 Cu. Ft. model up to 47" Zengths, 16'' deep x 15”’ 
COMPANY high. Revco Sub-Zero Chests meet highest performance 
standards featuring temperatures of 95 and 85 below zero 
STREET while r ing conti ly in normal room temperatures. Other 
controlled low-temperatures readily attained. 





REVCO RIVET COOLER for aircraft application is equipped with 


: 90 rivet canisters in six convenient removable racks. Operates 
In re ustria | X-Ra y, Inc. efficiently at temperatures as low as minus 35 F. 


220 Hempstead Turnpike WRITE FOR DATA AND PRICES. 


W. Hempstead, N. Y. REVCO, INC...DEERFIELD, MICHIGAN 
Phone: HEmpstead 7-§252 
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NOW 


ou can afford 


High Vacuum 


Furnace 


we 


a 
Afoaeat' 


AONE 
, - This 


Ar last there is now available a single 
furnace that does away with the need 
to purchase equipment for each phase 
of your high-vacuum, high-temperature 
work. Because of its modest price, it 
will fall within the budget of most 
laboratories. 


With this new furnace you can melt 
and solidify — melt and pour — add to 
the mele — stir — look into the hot 
zone — measure hot zone temperatures 
— introduce controlled atmospheres 
— degas — heat treat. It’s a complete, 
versatile unit, capable of handling the 
widest variety of metallurgical research 
work. Write today. 








FEATURES 


Ultimate vacuum of less than 
5x 10° mm. Hg 


Working temperatures up to 
2000° C 


Temperature controllable within 
 <. 


Hot zone reaches temperature 
within two minutes 


No refractories used in hot zone. 


i” purifying type diffusion pump in 


sures high capacity for out-gassing. 








@ Utilizes single turn low voltage re 





sistance element ot tungsten 2% 


dia. x 4° high 


Optional heating elements of larger 


size are available 


Integral power supply for furnace 


Manual temperature control. (Auto 
matic control optional.) 


Phermocouple vacuum gage 1s 
standard equipment, Other gages 


are available 








National Research Corporation 


Equipment Division 
160 Charlemont Street, Newton Highlands 61, Mass. 
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METAL 


WHAT IS YOUR 
TOUGHEST 
CLEANING JOB IN 


AIRCRAFT PRODUCTION #? 


Does 


, 
you'll circle the corresponding numbet 


any job in the following list give vou trouble? It 
in the coupon, 


we'll be glad to tell how we can help you 


This list of cleaning (and related) jobs was made up 


with the advice of several of our customers in aircratt 
production, It shows, in order of volume, the jobs on 
which Oakite uently been able to save 


has most fre 


them time and money. Here it is 


Cleaning aluminum, steel and magnesium 
Stripping paint (solvent or hot tank) 
Machining, grinding, forming 

Deoxidizing aluminum 


Steam <i ing aluminum and steel 





Deflocculating paint in spray booths 
Preparing metal for painting 


Removing scale and corrosion 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Preventing corrosion 


FREE Our 48-page illustrated booklet “‘//ow to 
Clean Metal dircraft Production’ 


tains information on all the cleaning jobs in the list. 


wW con- 


eat ieousTaiag Ctban, 
sr 


OAKITE 


Ve 


Technical Service Representatives in 
Principal Cities of U S$ 


and Canada 
\ 
— ‘ais. metnoos~ © 


OAKITE provucts, INC. 


Y. 

. New York 6, N. . 

ae - booklet “How to Clee 
Send me 


Aiveraft P voduct 


Metals in 
an 
a FREE copy of your 


2 re jobs indicated by 


to get better res sults 1n th 


le d be low: 


1 especially wish 
the numbers cir 


NAME 
COMPANY 
ADDRESS 
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BLOWPIPES 


.7 ,c 
< 4-Nd 
\s s/AMERICAN Gas Furnace we 


FURNACES 


A FULL LINE MADE 


by the PIONEERS 


The 

AGF "SUPER" 
BLOW PIPE No. 
1 is of a full line 
of varied sizes. 


The AGF No. 
225C Oven Fur- 
nace is one of a 
full line of large 
and small fur- 
naces to suit any 
industrial need. 


eC Ann Write for Bulletin No. 200 


Waste > 7 





R 


t 


US SERVIC 


S OF CONTINU 


DRED YEA 


NE HUN 


OVER 


FLATS. HEXAG O¢ LETS AND FORGINGS FOR 


For over a century, Wheelock, Lovejoy & Company, 
Inc. has concentrated on the development of alloy 
and special steels with properties to meet individual 
needs. WL has 
warehouses where you can get immediate delivery 
on any of the HY-TEN steels which have been devel- 
oped by WL for unusual applications, plus many 
standard SAE and AISI grades. Every WL warehouse 
flats, 
every 
warehouse is staffed with expert metallurgists who 
are ready to assist you. Call on them. 


Today, seven strategically located 


can supply these steels in rounds, squares, 


hexagons, octagons, billets and forgings 


Write today for 


Data Sheets, in 


your FREE 


licating 


COPIES 
your title and « identific 
nplete technical information on grades 
il properties, tests, heat tre 


of Wheelock. Lovejoy 


ation. It 
appli ations, 


mpany 
contains cor 


physi iting, et« 


LOCK.” 


L OVE j0) pers Serrice 


& COMPANY. INE 


by HYTEN | 


134 Sidney Mt. Cambridge 39. Mavs. 


NOIN JONVNILNIVA 


ONV WOO 1001 NOILINGOYd 


IWddl 





W hg 


An Incoloy rack is being loaded with cold-rolled 
steel bell cranks for eight minutes heat treating in 


a 1575° cyanide salt bath 


How Incoloy racks 
cut replacement costs 90% 


in 1575'F. cyanide salt bath 


Cold-rolled steel parts for Lnder- 
wood ty pew riters have to be in per- 
fect alignment in order to function 
properly. And they are heat treated 
ina 1575 60% evanide salt bath 
for eight minutes to give them extra 
strength and wear-resistance. 

That's where Underwood ¢ orpo- 
ration used to have trouble. 

At first the parts were heat treated 
in mesh baskets — but the time re- 
quired to straighten out-of-line parts 
forced this method to be abandoned. 

Then the engineers tried perfo- 
rated racks — they worked fine but 
their service life 
three weeks. 

Finally an Ineo Nickel Alloy 
high-temperature- and corrosion- 
resisting Incoloy® 


was only about 


was tried. 
Now after more than ten months 
in service the Incoloy racks are still 


MONEL® * “R’® MONEL * 


“K"" MONEL * 


taking the treatment! 


This not only made a substantial 
saving for Underwood in replace- 
ment costs, but it also made a con- 
siderable saving on assembly time 
for straightening out-of-line parts. 

Incoloy, companion alloy to 
Inconel®, has unusual resistance to 
many types of corrosion encoun- 
tered in heat treating processes, It 
has good strength at temperatures 
up to 1850°F. And it is 
welded and fabricated. 


readily 


For more information on this re- 
cent member of the Inco family. 
write for your copy of “Progress 
Report on Incoloy.” And if you 
have a special heat treating prob- 
lem. write Inco’s Technical Service 
Section for help. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y 


Inco Nickel Alloys 


“KR” MONEL 


“S'"® MONEL * INCONEL”™ * INCONEL “X""* 
INCONEL “W""" * INCOLOY® * NIMONIC™ Alloys 
NICKEL * LOW CARBON NICKEL * DURANICKEL” 
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This specialized Pitts- 


burgh brush solved is " 

Wheeling Steel's clean- BUZZER H | F “ Pf ) Of ‘ | - N A ( f 
ing problem—-saved » ee 

money and boosted 
quality as well as in- 
creased production! 


2400 F. 
attained quickly with 
“BUZZER” High Speed 

Full Muffle Furnaces. 


Designed primarily for high 
carbon and alloy steels. 





YO BLOWER or POWER NECESSARY 
--- just connect to gas supply 


“BUZZER” Atmospheric 
Pot Hardening Furnaces 
assure even heat up to 


1650° F. 
Used for Salt, Cyanide and Lead 
Hardening. Also adapted for 


Problem : Melting Aluminum. 


Send for the complete 


How to be tough “BUZZER" catalog today. 
and soft at the CHARLES A. HONES, rnc. 


123 So. Grand Ave. Baldwin. L..I., 8. ¥, 





same time! 








That was the problem presented 


to the Pittsburgh Plate Glass Com- THE CONTROL OF QUALITY 
pany by the Steelcrete Division of IN. MELTING AND CASTING 


Wheeling Steel, Beech Bottom, 


W. Va.—and it required a special- THE CONTROL OF QUALITY IN THE PRODUCTION 

ized Pittsburgh brush to solve it! OF WROUGHT NON-FERROUS METALS AND 
Large sheets of expanded metal ALLOYS—I. 

had to be cleaned without impair- Cloth. 4to. 88 pages, with 14 plates and numerous illustrations 

ing the surface texture, yet the in the text. Price $2.50, post free 

brush had to cut through tough 

scale and remove burrs. A special 

steel wire was chosen, made up 

into brushes, and applied to the write tovay for 


A .-« your free copy of The Control of Quality in the Production of Brass Ingots and 
problem. Result? Combining the Our new booklet Billets. 

: ‘ _ that shows, thru By Maurice Cook, D.S Ph.D., F.1.M. and C. L. M. Cowley, B.Sc 
right amounts of toughness AND 0h oe A.M. (Imperial Chemical Industries, Ltd., Metals Division) 
softness, the brush completely  [{ories. how Pitts 

: ; : -.. burgh can help cut The Control of Quality in Melting and Casting Copper and High- 
eliminated burrs in a matter of your yn matey Conductivity Copper-Base Alloys. 
‘i. ‘ » costs Cc ress ewe ( hel a ee od.) 
minutes, leaving the face of the Pittsburgh Plate By 5. Sykes, FIM. (Enfield Copper Refining Co., Led 
slass ompany, , 
metal unharmed. Moreover, clean- Brush Dit, Yepr The Control of Quality in the Casting of Zine and Zine 
W-14, 3221 Fred Rolling Slabs and Extrusion Billets. 


ing is quicker and costs less than erick Ave., Balti- By C. W. Roberts, B.Sc., A.I.M. and B. Walters, M.A. (I 
with other brushes! more 29, Md. | Corporation, Ltd.) 


The Control of Quziity in the Melting and Casting of Aluminum 
| Alleys for Working. 


PITTSBURGH H By R. T. Staples and H. J. Hurst (T. '. Aluminum, Ltd.) 


} 
e || The Control of Quality in Melting and Casting Magnesium Alloys 
for Hot Working. 
} By R. G. Wilkinson, B.Sc. and S. B. Hirst, B.Se.Tech. (Magnesium 


CONTENTS 


The Principles of Technical Control in Metallurgical Manufacture 
By A. R. E. Singer, B.Se., Ph.D. (University Birmingham) 


peria 


|} Elektron, Ltd.) 


| 
General Discussion and Indexes 


RUGHESD « PAINTS «¢ GLAGS ¢ CHEMICALS « PLAGTICG « oe 34 oS INSTITUTE OF METALS 
PITTSBURGH PLATE GLASS COMPANY 4 Grosvenor Gardens, London, 5.W.1 


IN CANADA; CANADIAN PITTSBURGH INDUSTRIES LIMITED = 
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MOST SIGNIFICANT LAUNCHING IN HISTORY 


Aq the launching of the NAUTILUS. Navy's Nuclear Powered sunk by U. S. Submarines than by Air Power. German sub 
Submarine, we shared a general, and profound, conviction that marines, in two wars, destroyed thousands of ships and billions 
if Te 
»f steam. An illustrious gathering of Govesament and Military Shores without detection. Nuclear Submarines will be harder 
Chiefs mingled with the Naval Officers, Engineers, Scientists to find, less vulnerable to attack, and have more freedom of 
and Craftsmen, whose sleek, functional, potent Tool-of-Freedom operation than any ship or plane They can RUN DOWN 
awaited Christening by our First Lady rhe Nautilus, poised AND DESTROY other subs. It ts improbable that a weapon 
precisely for her historic flight-to-flotation, dynamically personi is potent as present missiles, against Bombers, wall be developed 
fied the verity “That which is truly Functional is truly Beautiful igainst Nuclear Subs, or that detectors can locate them within 
a small fraction of their range and accuracy in detecting Acraft 


we were witnessing the most nificant event sis the advent in carge A German carpe urine discharged cargo on our 


A LL heads were high, eyes bright, and hearts swelling with pride 
as appropriate words of Prayer, of Tribute, and of Prophecy 
were spoken, ind “Mamue competently swung the traditional lof “H 7 r + ia + 
Champagne Bottle precisely on the AMERICAN “nose” that benches af “leviaih a pared gis Bigs ts Da 
RR gg hogs . venefit of Invisibility It will lack the speed of ittacking 
leads, by yeas n the Atomic race. The radiance of “Mamie's 

face, reflected in smiles of the crew tending the cradle wedges bes 
of Newsmen, of V.I.P.’s and of workers’ families, testified elo His is written before a log fire, burning on andirons fashioned 
quently that THIS WAS A GREAT DAY FOR ALL AMER from a long-boat Anchor, and rudder chain from “Old Tron 
ICANS, as the Nautilus left the ways of the Electric Boat sides (U. S. Frigate Constitution The mantle-piece is a 
Company (Div. General Dynamics Corp.) into the Thames 10 x 10 live k stanchion from her gunwales. Musing back 
River at Groton, Connecticut, January 21 to “lron M n Wooden Ships,” and the glorious ENGINEER 
ING, as we.l as FIGHTING TRADITION of our NAVY 
we recall that, at the birth of this Nation there existed no 
engineering remotely comparable in scope, or complexity, with 


ry 
PH Nuclear Powered Plane is a certainty. It will be able to 
circle around the Polar Cap, or circle the Globe indefinitely 


supersonn fighters and mussiles 


Liki every major departure-from-precedent, the Nautilus be 
gan as a revolutionary concept in the minds of men of VISION 
It is well that they, too possessed great COURAGE and 
DETERMINATION, for, from the outset, they met the im pate 
pedances which blind, small, stupid and jealous men contri PH: Architect of structures and edifices on static foundations 


fo place in the path of PROGRESS for example had no problems remotely comparable in magni 


Ship Construction 


tude, or complexity, to those confronting the Shipbuilder and 
Marine Engineer. Even today the largest airplane, a “Rockets 
feller City’ development, or an entire sizable city, contains only 


BEYOND the psychological and political strictures, those who 
conceived, sponsored, and DELIVERED the Nautilus, faced 
almost overwhelming technical obstacles in the limitations; of a small fraction of the highly integrated arts, crafts and sciences 
knowledge, materials, weight, space;—and in harnessing potent 
hazards. Their success in transcending such barriers, in scaling 
new heights of Science, and in advancing U. S. Technology to and hydraulics of a great shit 

NEW HORIZONS, (now scheduled for crossing), is a potent “ 

INSPIRATION to Free Men. and a WARNING to their enemies k ROM such inspiring and en inently qualifying technical Heri 
tave. Naval Engineers have, in the Nautilus, established an 
initial World Leadership in a new field May she, and her 
ucCesSON he peedily and vepeatedly hioleted by CON 
TINUED, ACCELERATED l S. ADVANCES in Nuclear 


Power, and Atomic Development 


the power machines, services, and devices, from communication 
electronics, and fire protection, to food preparation, refrigeration 


SIMPLY stated, Nuclear Power is “Potentially limitless power 
without a gas tank, and no stops at the pump. Only the crew 
needs ‘refueling, you run until your groceries give out No 
air is required for Nuclear engines, and they give off no fumes 
Nuclear power projects vastly higher submerged speeds, below 
se casketanee of Gauts Gnd Glad, cebeeetilaiie ettmind Done ONLY by technical SUPERIORITY, and IMPROVED MASS 
ind size capable of carrying cargo equal to a hundred or more PRODUCTION TECHNIQUES, can we overcome WITH 
of the largest planes. The low speeds of submerged submarines HIGHER BRAIN-te-MASS RATIO, the rising Tide of Com 
running on small battery powered motors, and their necessity munist Hordes, supplied by the growing slave-labor force of 
for surfacing at short intervals, their limited range and speed duped and conquered peoples - , 
hazarding ESCAPE, from pursuers, all have handicapped theirs <Ue’ai 
levelopment Nuclear SUBMARINES: CARRIERS, Missile 

Launchers, capable of launching the largest, most potent “Ground General Alloys Company s your 
to Ground” missiles, and rockets in large numbers with terrific sion resistant castings designe 

fre power, Troop Transports, that can “stand-by” for weeks or GA's unequalled record of a 


OL 
S's. 


‘ 


| 
onths, all are sn ¢/ rd isting techniques 
Please contact our Ottice « ‘ P if ‘ 


R eEMEMBI R, that far more enemy tonnage in the Pacific was or phone direct to 405 We ow oston. M 


An aditoricl by the President of General Alloys Company, Boston oldest and largest exclusive manufacturer of heot and corrosion resistant castings 


cy RK THER ‘a> 
aut FOOTSTEPS p a wh 4, & : 
Dey TCenERAL AI? Sey MAN innust® 





MP-L-HiR 


Here’s the most convenient way 
to make Refractory Concrete: 


aN al 





*% CAR TOPS we SPECIAL SHAPES 


% ARCHES % HEARTHS 


i - , vive? Caste a, OR Lene 
OR alana tae. eae, oma ye. aa 
ee whem ot 


ee 


IT’S THAT SIMPLE—Castable Refractories completely 
eliminate the need of finding suitable aggregates. . . 
and grading them to the right sizes. Packaged Cast- 
ables come to you with Lumnite* calcium-aluminate 
cement and selected aggregates already mixed - 
needing only addition of water. The resulting Refrac- 
tory Concrete reaches service strength in 24 hours 
or less. 

This convenient way of making Refractory Con- 
crete speeds work and cuts labor costs. It simplifies 
tough jobs—and some Castables are suitable for use 
at temperatures of 3000°F. or higher. 


REFRACTORY CONCRETE made with Castables is the 
adaptable refractory. Easy to place in any size or shape. 


No cutting or fitting necessary when you pour 


% CORE OVEN FLOORS 


= 
Sw 


% HEAT TREATING FURNACES 
% DOOR LININGS 


poe 5 z" CPF eat. Pues 
2? Gee x « 


ee ace 


furnace walls, door linings and special shapes. There’s 
no volume change to bother about. Build heat re- 
sistant floors, furnace walls, arches and hearths— 
Refractory Concrete withstands severe thermal 
shock, resists spalling. 

In fact, you’ll find Castables tailor-made for speed 
and convenience on many Refractory Concrete jobs. 
Handy for repairs, too. 


CASTABLES to meet specific temperature and insulation 


requirements are made by manufacturers of refrac- 
tories and sold by their distributors. For further in- 
formation, write to LUMNITE DIVISION, Uni- 
versal Atlas Cement Company (United States Steel 
Corporation Subsidiary), 100 Park Avenue, New 
York 17, N. Y. 


**LUMNITE” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company 





LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 





UNITED STATES STEEL HOUR—Televised alternate weeks—See your newspaper for time and station. 
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PREPARING PROTECTION 





COOLING HOT CHLORIDES 


Because of its unusual design, this 
to 
times the heat-transfer of plain bare 


heat exchanger has two eight 
pipe or tubing. Hasrettoy alloy B 
the the 


corrosion resistance. The exchanger, 


vives assembly necessary 


which was formed from alloy 


strip, pipe, and elbows. handles hot 


‘ hloride bearing ( hemi al- 





\ Hasrettoy alloy C safety valve similar to the one 


heing lapped here was inspected recently after 


handling 500 “pop” reliefs of scalding acid vapors. 
It was found that the alloy 


surface still had its 
original polished finish, 


Hastettoy alloys can help solve your corrosion 


For further contact the 
Stellite Company office listed belou 


proble ms 


too information, 


nearest Hla vies 


Hastelloy” 


HASTELLOY zy” 


TRADE-MARK 


Nickel-base. alloy- available 


as sheet, plate, har stock. welding rod, welded 


corrosion-restistant 


tubing and pipe: cast pipe and pipe fittings 


sand and prec ision-investment castings. 


is a registered trade-mark of Union Carbide and Carbon Corporation, 


ye 


Haynes Stellite Company | 
A Division of 
Union Carbide et Carbon Corporation 


General Offices and Works, Kokomo, indiana 
Sales Offices 
Chicago — Cleveland — Detroit — Heuston 
Los Angeles—New York —Son Francisco— Tulse 


; 
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(P Automatic 
A SAFETY HOOK 


oe?) 4 


BOLT TYPE 
CONNECTION 


BAIL TYPE 
CONNECTION 


SAFETY 
LOCKED 


ITS EVANSTEEL 


The very latest type of Safety Hook made 
of super-strength alloy steel with a tensile 
strength of 125,000 psi. Due to the self-lock- 
ing feature, the instant the load is applied, 
‘the hook closes and locks automatically. 
Load is carried entirely by a socket on the 
interior of the bail, into which the hook en- 
gages ...no heavy load stress on pin bolt. 
Hook knob remains seated in socket as long 
as load is applied, no matter how slight. 
When load is released, hook readily un- 
locks. 


fa hand ; ! 
use EVANSTEEI! 
itomati patety ke 
ivailable in 
tons and ux 


CHICAGO STEEL FOUNDRY CO. 


Kedzie Avenue and 37th Street . Chicago 32, Illinois 
Vahers of f{lloy Steel for Over 40 Years 
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Euen High Speed Steels 
Peepet 


Model FG-430 


A Pereco Furnace cuts costs 

in many ways! Saves time— 

cuts mon hours — reduces 
spoilage—saves on mainte- e 
nance—insures better results! 

Why? Because clean electric 
heat is put under accurate, 

versatile controi—with un- 

matched specialized equip- 
ment design—in a Pereco 


Furnace. Get the details and 
compare. 











HIGHLIGHTS 
Chamber Size: 14” w. x 24° d. x 12" h 
Overall Size: 50” w. x 52° d. x 84" h 
Counterbalanced Door: Wedge-fit—air operated 
Heating Elements: Silicon Carbide—over and under 
Temperature: 2500 F. (Higher for short runs). 
Controls: Furnished in separate panel-mount 
Connected Load: 45 KVA—220/60/3 


PERENY EQUIPMENT CO. 


Dept. 9, 893 Chambers Kd., Columbus 12, Ohio 
Stondard and Special Units 450°F. to $000°F 


—modern— 
ELECTROPLATING 


Edited by ALLEN G. GRAY 
Technical Editor, 
STEEL Magazine 


Sponsored by the 
Electrochemical Society 


RAWING on the combined 

experiences of a group of 39 
outstanding experts, MODERN 
ELECTROPLATING provides you with a complete, up-to- 
date one volume summary of current industrial electroplat- 
ing processes. It is the only book that emphasizes the prac- 
tical aspects of the science and the basic theory. It describes 
the numerous developments which have made electroplating 
indispensable in both the decorative and utility fields. Vir- 
tually all of today’s commercially available processes are 
documented in full and authoritative detail. 





Describes Operations Step by Step 

This completely up-to-date work covers in detail: the 
principles involved; maintenance and control; preparation 
of basic metal; finishing of deposits, together with such 
other variations as are inherent in the metal under study. 
Both the “engineering” system of weigats and measures and 
the C.G.S. equivalents are given. References follow each 
chapter and a bibliography is included. 


1953 563 pages Illus. $8.50 
Send for your on- approval copy today 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 























PUT CARBONITRIDING INTO ACTION! 


and here's why! 


Improved steel treating results for their customers, greater safety and effi- 
ciency in their own plant ! Those are the reasons the modern Lakeside Steel 
Improvement Company switched to carbonitriding with Armour ammonia 

Lakeside found that carbonitriding hardens steel at lower temperatures, 
eliminating distortion and cracking. Larger quantities of work can be 
handled by carbonitriding. Old safety hazards such as poisonous fumes 
are eliminated. The problem of disposing of toxic waste is gone. With 
these advantages, it's no wonder Lakeside put 10 carbonitriding furnaces 
into action. And it’s no wonder that Lakeside called on Armour, who 
had helped them with installations, to supply them with pure, dry, de- 
pendable Armour ammonia. 

Experienced men in Armour’s Technical Service Department are equip- 
ped and ready to help you in your instailation of these new processes 

Since 1947 Armour has sponsored a fellowship at the Massachusetts 
Institute of Technology for the study of carbonitriding and other modern 
metal treating processes. That knowledge is basic research, and available 
to you. 

The booklets offered at right will show you how to put this knowledge 
to work in your plant. Write today for free copies. If your problem is 
unusual or pressing, write us today giving full details of your requirements 


La — en 4 Save Money On Our Tank Truck Delivery Service! 


New semi-continuous type furnace at Lakeside 


y 


gi 
i 
i Bae 


ol a : 
+. £2) eo 


cA 


-_ 
72 
ah 


Recently-installed pit-type furnaces 


CLIP AND MAIL THIS TODAY! 


Please send me free copies of the items | 


have checked: 


‘Applications of Dissociated Ammonia” 
“Ammonia Installations for Metal Treating” 
‘The Nitriding Process” 

“Carbonitriding”™ 


Name Title 
Firm 


Address 


City Zone State 


| 
| 
| 
| 
Send me tank truck service information | 
| 
| 
| 
| 
| 


You can depend on Armour's ammonia and service | 


o o ” * | 
ARMOUR Glmmonia Diwisin 


Armour and Company + 1355 W. 31st S$t., Chicago, Ill, 


MARCH 1954; PAGE 213 





It’s time to put these to work in your steel parts 
They’re the qualities you find in Republic Cold Drawn Alloy Steel Bars 


@ Your high speed automatics take full advantage of the cost- 
cutting qualities. 

Your designers can make full use of the high strength and uniform 
structure. 


Your production men can get the ideal combination of wearability and 
strength from the uniform hardenability and toughness of alloy steel. 
You get all these properties PLUS uniform machinability. 

It all adds up to a lot of answers to tough cost and production prob- 
lems. And Republic’s 3-D Metallurgical Service stands ready with its 
field, mill and laboratory metallurgists to help you get the best out 
of Republic Cold Drawn Alloy Bars. 


All it takes is a phone call to your nearest Republic office. It doesn’t 
cost a thing. And it might save you a lot. 


REPUBLIC STEEL 
CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES ¢ CLEVELAND 1, OHIO 
Export Dept.: Chrysler Bldg., New York 17, N. Y. 
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oc) PRUCESS INSTRUMENTATION 


3-way Protection Against Heat Damage 
Provided by G-E Pyrometer Controller 


Your profits burn up when uncontrolled heat 
damages the payload of a furnace. 


PROTECTION AGAINST COSTLY HEAT DAMAGE is 
provided by the General Electric pyrometer controllers 
in threeways. Heat is automatically shut off, when: 
a thermocouple fails, powér to the instrument is 


disrupted, or the tube burns out or loses emission. 


PRICES START AT $215.78* for the General Electric 
line of pyrometer indicating controllers. Available in 
2-position and 3-position models, these instruments 
offer a variety of ranges in the 0-3000F span 


*Manufacturer's suggested retail price. 


VERSATILE HAND PYROMETER NEW MOLECULAR VACUUM GAGE BULLETINS AVAILABLE 


SECTION A602-282 

GENERAL ELECTRIC COMPANY 

SCHENECTADY, WN. Y 

Please send me « copy of the bulletins. 
HP Pyrometers, GEC-713 
Hand P yrometer, GEA-6020 
Molecular Vacuum Gage, GEC-986 

Name 

Compeny 

Street 

City 


DUAL SCALE widens range of tem- CONTINUOUS SERVICE: New vacuum gage hasno FOR DETAILS on the instrument 
perature measurement of gas, liquids, detector tube to burn out or be damaged by inrush 


that interests you, send in coupon or 
surfaces, molten metal (0-1500F of air, if accidentally opened 


to atmosphere contact your Apparatus Sales Office 


GENERAL @ ELECTRIC 





MERRILL 


MATERIALS HANDLING 
DEVICES 
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MERRILL BROTHERS 
56-31 ARNOLD AVENUE 
MASPETH, N. Y. 
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A Packaged impregnating Plant 


THE MOGULLIZING VACUUM PRESSURE-UNIT 
Model 
M-30 For low-cost, efhcient impregnating of 
porous and leaking pressure castings, 
either ferrous or non-ferrous metals, use 
our MOGULLIZING Vacuum-Pressure System. 
The MOGULLIZER is made in all sizes from the 
small laboratory models of one cubic foot to the 
large industrial units with 100 cubic feet or more 
auto-claves (impregnating tanks). We obtain 
29.5” or more of vacuum with this machine. 
MOGUL Cast Seal is recommended with these 
units for impregnating all types of castings. No 
after-baking required. 


Send us your problem and ask for booklet: 
“Mogul Cast Seal Impregnating Process” 


METALLIZING COMPANY OF AMERICA 
Dept. MP 
3520 W. Carroll Avenue «+ Chicago 24, Illinois 














KING PORTABLE 
BRINELL 


HARDNESS TESTER 


Eliminates excessive material 
handling costs in routine and 
special Brinell hardness test- 
ing. The King Portable Brinell 
ean be carried to the work, 
used in any position, and al- 
ways puts an actual load of 
3000 kg. on the 10mm. ball 


indenter. 


This 27-lb. portable tester 
has a 4-in. deep throat and 
a gap 10 in. high. For larger 
pieces, the test head is easily 

D j J ) i se ic s 
. — testing _ - Tireet—€" deep. Cop~I0” high 
veyond the capacity of the Weight-—27 Ibs. 
standard base. 


Simple to operate, the tester is impossible to over- 
load, and even with inexperienced operators will pro- 
vide consistent accurate results well within the require- 
ments of the Bureau of Standards. 


OK ANDREW 
(ts | KING 
Fn BOX 606A 


7/ as ARDMORE, PENNA. 











RIVERSIDE ALLOYS ARE INDUSTRY’S ALLIES 


Stemming from the precision-requirements of watchmaking, 
Riverside Alloys have come to encompass every industry using 
non-ferrous metals within the last century. 

Quality and uniformity are musts. Riverside Alloys come in 
sheet, strip, rod, wire, circles, blanks . . . in phosphor bronze, 
nickel silver, cupro nickel and beryllium copper. 

Tell our metallurgists your problems and watch them go to 
work. In the meantime, write for the Riverside Handbook. 
Yes, Riverside Alloys are Industry’s Allies. The Riverside 
Metal Company, Riverside, N. J. Branches in principal cities. 


43 a 
Se 


WIRE CIRCLES BLANKS 


.' 








RIVERSIDE 


ALLOYS 


Free pocket-size 
Alloy Handbook 
Your’ reference 
and guide to Al 
loy specifications 


Write today 
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INCREASED 

TOOL LIFE... . 
FINER FINISH... HIGHER 
CUTTING SPEEDS 

. LESS 

REJECTS 


METAL WORKING PLANTS GET GREATER 
PRODUCTION AT LOWER COSTS with... 


SAFCO Cutting Fluids 


TAILOR-MADE CUTTING FLUIDS TO FIT YOUR NEEDS. 
In the comprehensive SAFCO line, there is a 
correct cutting oil or coolant especially designed 
for each type of metal and machining operation. 
This specialized selection makes it possible for our 
experienced sales engineers to help you choose 

the right cutting fluid for your particular 


job, WRITE FOR FREE LITERATURE — TODAY! 
Oil PIONEERS FOR OVER 100 YEARS 


SWAN-FINCH. OIL CORPORATION 


205 EAST 42nd STREET - NEW YORK 17 N.Y 


JFFALO . CwIicaGcoa . Otrreotyt . MEM PH 





Process Belts by 


for Annealing + Brazing « Bluing 

Burn-off ovens + Carburizing 

Core Baking « Hardening * Metal Finishing 
Metal Washing and Degreasing «+ Nitriding 
Pickling * Quenching « Sintering « Tempering 


Engineered to Keep Your Product on the Move 


wart, J ASHWORTH BROS., INC. 


CATALOG 52P METAL PRODUCTS DIV. e WORCESTER, MASS. 


Sales Engineers. Bulfalo + Chattanooga + Chicago « Cleveland + Detroit » Kansas City 


Los Angeles «+ New York + Philadelphia » Pittsburgh + Rochester 


Seattle + Sr Paul « — Canadion Rep, PECKOVER’S LTD. Toronto - Montreal 





MOTOR GENERATORS 


Multi-Unit Columbia Motor Generator Set 
consisting of two 50 KW, 250 Volt D.C. Gen- 
erators, and one 10 KW, 50 Volt, 200 Ampere 
booster Generator, all driven by 200 HP, 
0.8PF, 1200 RPM Synchronous Motor. 


COLUMBIA 


4531 Hamilton Avenue 
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ELECTRIC MFG. 


@ Whether it be for continuous electrolytic 
tinplating or electrocleaning lines, or for 
special power needs, Columbia builds 
Motor Generator Sets for your individual 
requirements. They're giving superior, 
around-the-clock performance in many of 
the country's leading mills. Illustrated here 
are caled installations of Columbia gen- 
erators built to specification. 


Two 7500 Ampere 24 volt, 3750 Ampere 48 volt, 


4 Separately Excited, Columbia D.C. Generators 
driven by 600 HP, !|.OPF, 360 RPM Synchronous 


COMPANY 


Cleveland 14, Ohio 








Handbook 
1332 Large pages 
1752 Illustrations 
1057 Tables 

803 Articles 
1,620,000 Words 
40,000 Copies in use 


Here is a book without a competitor . . . a book 25 years in 
the making. The current, 7th edition of the Metals Handbook was 
compiled and written by 68 committees of the American Society for 
Metals; more than 500 metals engineers were hand picked by the 
Society as the top experts, the men best qualified to write the most 
authoritative possible reference book on metals, metal properties, 
fabrication and uses. The book they wrote is the Metals Handbook. 
It is divided into 37 principal sections, and contains 803 separate 
articles and data sheets on metals, metal shaping, forming, heat 
treating, welding, machining, foundty work, cleaning, finishing, testing, 
inspection, control and research techniques. Aj! metals, all processes 
are included. The 64-page index and 4-page section on how to use 
the book make it ooy for any reader to find what he wants. Over 
40,000 copies of this edition are now in use by engineers, metallurgists, 
designers, production men, executives, purchasing agents and others 
Order your copy of the 1948 edition today by returning the coupon 
below. The price is $15.00. Second copy to ASM members, $10.00 


American Society for Metals, Room 909 
7323 Euclid Ave., Cleveland 3, Ohio 


Rush me a copy of the Metals Handbook 


Name 

Company 

Address 

City___ Zone State 

C] Check or money order enclosed. | Bill me. 








Punches and Dies 


Angle Iron Cut Off Die 


No. 18, cut off die, for 
2"x2”"xl4,” and lighter an- 
gles. Mounted in leader pin 
die set. Fits ‘most all cilien 
of 25-ton and larger presses. 
Simple shearing action in- 
sures straight, clean cut 
WITHOUT DISTORTION. 
Another of the many differ- 
ent kinds of punches and dies 
in stock or made to order for 
foot, hand or power opera- 
tion. Also adaptors and die 
shoes to convert your press. 
Fach precision-made 


immediate 
Delivery 


What are your punch and 
die needs? Consult us about 
your problems. Prompt serv- 
ice on “specials” made to 
your order, 


Send for free illustrated catalog 
No 154 AA. Net prices shown 








WARD Machinery Co. woshingron Chicago 6 











RESIDUAL STRESS 
MEASUREMENTS 


This volume, written by four outstanding 
authorities, devotes 204 pages to the impor- 
tant problem of the nature and extent of 
residual or “internal” stresses in metals and 
metal parts prior to actual structural or oper- 


ating use. 


How to measure residual stresses . . . The 
state of stresses produced in metals by vari- 
ous processes ... Relief and redistribution of 
residual stresses in metals . . . How residual 
stresses originate, their nature and their effect 


on metals. 


204 pages, $4.50 


PUBLISHED APRIL, 1952 


AMERICAN SOCIETY for METALS 


7301 Enclid Ave. Cleveland 3 











The Crtperience 


to solve your heat treating problems 


YOUNG 
BROTHERS 
OVENS 


Continuous stress relieving and point boting oven 


For over 50 years, Young Brothers has designed and built ovens for the 
leading firms in every field. The specialized knowledge ond experience 
gained in thousands of successful oven installations is available to 
meet your particular needs. Young Brothers hos ao proud history of 
continuaily developing botch and conveyor ovens for new processes, 
materials and products. 

Take advantage of the specialized engineering and construction skills 
thet have solved both old and new heat-treating problems. Consult with 
Young Brothers, first, for all your oven requirements 


Write for Bulletin 14-7 
YOUNG BROTHERS COMPANY 


1829 Columbus Rood 


sob. 1896 
Cleveland 13, Ohie 
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RESEARCH DEPARTMENT 


available to 


— @ The EF research department is equipped 


with gas-fired, oil-fired and electrically heated 
continuous and batch units including,— con- 
tinuous wire mesh furnaces;— endothermic 
and exothermic special atmosphere genera- 
tors; — forced circulation bell furnaces;—a 
continuous roller hearth furnace for treating 
commercial widths of ferrous and non-fer- 
rous strip;— and other equipment. 


Consequently, — from test runs — we can 
determine accurately the combination of tem- 
perature, time cycle, atmosphere and other 
factors needed to produce the exactly desired 
result,— assuring — in advance — the efficient 
performance of EF furnaces fully up to 
specification. 


Many large companies have drawn 
liberally upon this department in developing 
new products, and new techniques. Our 
facilities are available to YOU also — for 
YOUR research or development work, either 
gratis or for a moderate fee, depending upon 
the nature of the experiment. We will be glad 
to schedule time for your technicians, or write 
today for our 12 page booklet, ‘Research 
Facilities”. It describes the equipment we 
can place at your disposal. 








L 


Gas-Fired, Oil-Fired 


PRODUCERS and PROCESSORS 


of metals and metal products a ee 


General view of the research department 


batch type experimental furnaces. 


View of combination gas-fired and electric continuous furnace 
equipped with flame preheating burn-off or oxidizing section 


and controlled heating, soaking and cooling zones, 


producing various surface conditions on strip, 


Direct gas-fired forced circulation bell 
type furnace for processing wire, rod, 
strip and other products 


for 





and Electric Furnaces 


for any Process, Product or Production 


THE ELECTRI 


WILSON ST. at PENNA. R. R. 


FURNACE CO. 
alem ~ Chio 
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Canadian Associates ° CANEFCO LIMITED Toronto 1, Canada 





@ Ledloy* feeds faster . . . permits higher speeds . . . increases tool life 
40 to 50 per cent . . . vastly improves finish. Actual case histories show 
that for many automatic screw machine or similar operations, production 
can be increased 35 to as high as 75 per cent. And in all instances, 
mechanical properties such as yield strength, tensile strength, ductility 
and heat treatment are not affected. 


Examine your product. Are you specifying the best material? Writing in 
Ledloy can improve production for you. 

Similar advantages are also obtainable through the use of leaded alloy 
steels which are available in the full range of A.I.S.1. or S.A.E. standard 
analyses. For assistance or information regarding the application of 
leaded steel to your products, call our field representative. 


COPPERWELD STEEL COMPANY 


WARREN, OHIO 


——— — 


SPROLK ET Goan 


ARISTOLOY 
STEELS 


i! 


* inland Ledloy License 





